
What is claimed is: 

1 . A system for de\ecting an analyte in a fluid comprising: 
a light source; 

\ 

a sensor array, the se^or array comprising a supporting member comprising at least one 

cavity formed within tljie supporting member; 

\ 

a particle, the particle positioned within the cavity, wherein the particle is configured to 

produce a signal when the\particle interacts with the analyte during use; and 

\ 

\ 

a detector, the detector being'configured to detect the signal produced by the interaction 

of the analyte with the particleyurin^se; 

v V 

wherein the light source and dete^or are/positioned such that light passes from the hght 
source, to the particle, and onto fie^ectd^ during use. 

i \ \ 

2. The system of claim 1, wherein ihe system ^omprises a plurality of particles positioned 
within a plurality of cavities, ami wherein^the system is configured to substantially 
simultaneously detect a plurality of analyt^s^in the fluid. 

3. The system of claim 1, wherein the system comprises a plurality of particles positioned 



within the cavity. 



The system of claim 1, wherein the light source coifiprises a light emitting diode. 



\ 



5. The system of claim 1, wherein the light source comprises a white light source. 

6. The system of claim 1, wherein the sensor array further cot^^scs a bottom layer and a 
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# 

top cover layer, wh^^in the bottom layer is coupled to a bottom surface of the supporting 
member, and wherein\he top cover layer is coupled to a top surface of the supporting 



member; and wherein both the bottom layer and the top cover layer are coupled to the 

supporting member such\that the particle is substantially contained within the cavity by 

\ 

bottom layer and the top cover layer. 



7. The system of claim 1, whei^pn the sensor array further comprises a bottom layer and a 
top cover layer, wherein the ^'ottom layer is coupled to a bottom surface of the supporting 
member, and wherein the top cWer layer is coupled to a top surface of the supporting 
1 0 member; and wherein both the Ijbttom layer and the top cover layer are coupled to the 

supporting member such that the particle is substantially contained within the cavity by 



bottom layer and the top cover layery, and 



wherein the bottom layer and the top cover layer 



are substantially transparent to light prod^iced^y the light source. 



\ 
\ 



/ 



\ 



The system of claim 1, wherein the sensor artay ^rther comprises a bottom layer coupled 
to the supporting member, and wherein/i 



^supporting member comprises silicon, and 

/I \ \ 

wherein the bottom layer comprises silicpn\nitrid4 



\ 
\ 



9. The system of claim 1 , wherein the sen|br arr^ further comprises a sensmg cavity 
0 formed on a bottom surface of the sensor array.\ 

\ 



\ 



10. The system of claim 1, wherein the supporting member is formed from a plastic material, 
and wherein the sensor array further comprises a top\cover layer, the top cover layer being 
coupled to the supporting member such that the particle is substantially contained within 
2 5 the cavity, and wherein the top cover layer is configured to allow the fluid to pass through 

the top cover layer to the particle, and wherein both the supporting member and the top 
cover layer are substantially transparent to light produced by the light source. 



\ 



1 1 . The system of claim 1 , further comprising a fluid delivery system coupled to the 
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supporting metober. 



12. The system of claim 1, wherein the detector comprises a charge-coupled device, 

\ 
\ 

5 13, The system of claim\l, wherein the detector comprises an ultraviolet detector. 

\^ 

14. The system of claim 1, \^herein the detector comprises a fluorescence detector. 

15. The system of claim 1, wherein the detector comprises a semiconductor based 
0 photodetector, and wherein tne detector is coupled to the sensor array, 

16. The system of claim 1, wherein thp particle ranges from about 0.05 micron to about 500 

\ 

microns. \ 

\ 

5 17. The system of claim 1, wherein a voluij^jfe of th^particle changes when contacted with the 
fluid. 

18. The system of claim 1, wherein the pariiele'vcompriseis a metal oxide particle. 



\'i \ 

0 19. The system of claim 1, wherein the particje comprises a metal quantum particle. 

\ 
\ 

20. The system of claim 1, wherein the particle comprises a semiconductor quantum particle. 



21. The system of claim 1, wherein the particle comprises a receptor molecule coupled to a 
5 polymeric resin. \ 

22. The system of claim 1, wherein the particle comprises a kpceptor molecule coupled to a 
polymeric resin, and wherein the polymeric resin comprise's polystyrene-polyethylene 
glycol-divinyl benzene. \^ 
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23. 



24. 



10 25. 



26. 



The system of claim 1, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, ^^nd wherein the receptor molecule produces the signal in response to the 
pH of the fluid. \ 



The system of claini^ 1, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and Vherein the analyte comprises a metal ion, and wherein the receptor 
produces the signal inVesponse to the presence of the metal ion. 

\ 

The system of claim 1, V^rei^ *e particle comprises a receptor molecule coupled to a 
polymeric resin, and whei^ein the analyte comprises a carbohydrate, and wherein the 
receptor produces a signal \n resopnse to the presence of a carbohydrate. 

The system of claim 1, where\n' th6 panicle compnses a receptor molecule coupled to a 

polymeric resin, and wherein tWparticles further comprises a first indicator and a second 
indicator, the first and second i /S^catc^s being coupled to the receptor, wherein the 



interaction of the receptor with 
interact such that the signal is 



/ tl)e/^nalYte\causes the first and second indicators to 
^oduced. \ 

\ 

t the particle coinprises a receptor molecule coupled to a 



pO 27. The system of claim 1 , where 



\ 



polymeric resin, and wherein the particles further comprises an indicator, wherein the 
indicator is associated with the receptor\.such that in the presence of the analyte the 
indicator is displaced from the receptor tq produce the signal. 



2 5 28. The system of claim 1 , wherein the particle 'pomprises a receptor molecule coupled to a 
polymeric resin, and wherein the receptor comprises a polynucleotide. 



\ 

\ 

\ 

\ 

The system of claim 1, wherein the particle com'^rises a receptor molecule coupled to 
polymeric resin, and wherein the receptor compris^es a peptide. 
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29. 



\ 

30. The system of claim 1, wherein the particle comprises a receptor molecule coupled to a 

polymeric resin, and^herein the receptor comprises an enzyme. 

\ 



31. The system o f claim 1,\ wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the receptor comprises a synthetic receptor. 



32. The system of claim 1, wherein the particle comprises a receptor molecule coupled to a 

polymeric resin, and wherei^ the receptor comprises an unnatural biopolymer. 

\ 

\. 

33. The system of claim 1, wherein^ the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein th\ receptor comprises an antibody. 



34. The system of claim 1, wherein th^ /par^cte comprises a receptor molecule coupled to a 

polymeric resin, and wherein the reQeptcmcomprises an antigen. 

\ / \ 
\ 

\ 

35. The system of claim 1, wherein the ^n^lyte comprises phosphate functional groups, and 
wherein the particle is configured td prdduce-Ihe signal in the presence of the phosphate 
functional groups. \ 

\ 

36. The system of claim 1, wherein the analyte Comprises bacteria, and wherein the particle 
configured to produce the signal in the presence of the bacteria. 

\ 

37. The system of claim 1, wherein the system comprises a plurality of particles positioned 
within a plurality of cavities, and wherein the plurality of particles produce a detectable 
pattern in the presence of the analyte. \ 

\ 

38. The system of claim 1, wherein the supporting memBer comprises silicon. 
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39. The system of claim 1, wherein the sensor array further comprises a top cover layer, 

wherein the top cover layer is coupled to a top surface of the supporting member such that 
the particle is substantially contained within the cavity by the top cover layer. 

\ 



5 40. The system of claim 1 , x^herein the sensor array further comprises a bottom layer coupled 
to the supporting member\^and wherein the bottom layer comprises silicon nitride. 

\ 
\ 

41. The system of claim 1, wherein\the particles produce a detectable pattern in the presence of 



the analyte. 
10 \ 

42. The system of claim 1, whereip^the cavity is configured such that the fluid entering the 
cavity passes through the sup^^^ng^nqe^ during use. 

43. The system of claim 1, wh^ein tl^Jight s^ a red light emitting diode, a 

1 \ \ -^^ 

55 blue light emitting diode, and a gre^h light emitting diode. 



44. The system of claim 1, wherein the^ns|or array further comprises a cover layer coupled to 
the supporting member and a bottom layer cbupled to the supporting member, wherein the 
cover layer and the bottom layer are removable. 



45. The system of claim 1, wherein the sensor array further comprises a cover layer coupled to 
the supporting ,member and a bottom layer coupled to the supporting member, wherein the 
cover layer and the bottom layer are removable, and wherein the cover layer and the bottom 



layer include openings that are substantially aligneu with the cavities during use. 

\ 



46. The system of claim 1, wherein the sensor array further comprises a cover layer coupled to 
the supporting member and a bottom layer coupled to supporting member, wherein the 
bottom layer is coupled to a bottom surface of the supporti^ member and wherein the cover 
layer is removable, and wherein the cover layer and the bottom layer include openings that 
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are substantially aligned with the cavities during use. 

47. The system of claim 1, wherein the sensor array further comprises a cover layer coupled to 
the supporting member and a bottom layer coupled to the supporting member, wherein an 

5 opening is formed in the c^er layer substantially aligned with the cavity, and wherein an 

opening is formed in the bottpm layer substantially aligned with the cavity, 

\ 

48. The system of claim 1, wherein the cavity is substantially tapered such that the width of the 
cavity narrows in a direction frd^m a top surface of the supporting member toward a bottom 

1 0 surface of the supporting member, and wherein a minimum width of the cavity is 
substantially less than a width of ^e particle. 

S 49. The system of claim 1, wherein a width of a bottom portion of the cavity is substantially less 
Ifl than a width of a top portion of the ckvity^ and wherein the width of the bottom portion of the 

cavity is substantially less than a widih of the particle, 

50. The system of claim 1, wherein the/sen^pr^^T^:5^urther comprises a cover layer coupled to 
the supporting member and a bottom laj^fcoupleat^ the supporting member, wherein the 

j bottom layer is configured to support the particle, and\herein an opening is formed in the 

i20 cover layer substantially aligned with me cavity. 

M 

51. The system of claim 1, further comprising a removable cover layer. 

\ 

\ 

52. The system of claim 1, wherein the supporting member comprises a plastic material. 
25 \ 

53. The system of claim 1, wherein the supporting memb^ comprises a silicon wafer. 



54. The system of claim 1, wherein the supporting member con^^ises a dry film photoresist 
material. 
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55. The system of clj^im 1, wherein the supporting member comprises a pluraHty of layers of a 
dry film photoresi^st material. 



5 56. The system of claim 1, wherein an inner surface of the cavity is coated with a reflective 
material. \ 



57. The system of claim l\ further comprising channels in the supporting member, wherein the 

\ 

channels are configured to allow the fluid to flow through the channels into and away from 



1 0 the cavity. 



\ 

leVeii 



58. The system of claim 1, wherein the sensor array further comprises a pump coupled to the 
H supporting member, wherein\:^e pump is configured to direct the fluid towards the cavity, 

and wherein a channel is form^(|^^'^ supporting member, the channel coupling the pump to 
the cavity such that the fluid flows through the channel to the cavity during use. 



\ 



59. The system of claim 1, whereii 




^ sensor array further comprises a pump coupled to the 
supporting member, wherein ttie pu^p is configured to direct the fluid towards the cavity, 

in trif su^orting member, the channel coupling the pump to 
ws through the channel to the cavity during use, and wherein 



and wherein a channel is forme 
S o the cavity such that the fluid flo^ 

the pump comprises a diaphragm pump.\ 



60. The system of claim 1, wherein the sensor array further comprises a pump coupled to the 



supporting member, wherein the pump is configured to direct the fluid towards the cavity, 



onfi^ 

2 5 and wherein a channel is formed in the supporting member, the channel coupling the pump to 

the cavity such that the fluid flows through the ^^annel to the cavity during use, and wherein 
the pump comprises a diaphragm pump, and wherein the pump comprises an electrode pump. 



\ 



61. The system of claim 1 wherein the sensor array further comprises a pump coupled to the 
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supporting, member, wherein the pump is configured to direct the fluid towards the cavity, 
and wherei\ a channel is formed in the supporting member, the channel coupling the pump to 
the cavity s^(^h that the fluid flows through the channel to the cavity during use, and wherein 
the pump comprises a diaphragm pump, and wherein the pump comprises a piezoelectric 
5 pump. 

\^ 

62. The system of claiV 1, wherein the sensor array further comprises a pump coupled to the 
supporting memberAwherein the pump is configured to direct the fluid towards the cavity, 
and wherein a chann^^ is formed in the supporting member, the channel coupling the pump to 

1 0 the cavity such that the'dluid flows through the channel to the cavity during use, and wherein 

the pump comprises a diaphragm pump, and wherein the pump comprises a pneumatic 

^3 activated pump. \^ 

§ VA 

5 2 63. The system of claim 1 , whei^ the^ensor array further comprises a pump coupled to the 
supporting member, whereii ytl^e mri^ is configured to direct the fluid towards the cavity, 
Ei and wherein a channel is foAigkin th^supporting member, the channel coupling the pump to 

U the cavity such that the fluid floWs through the channel to the cavity during use, and wherein 

the pump comprises a diaph Iragm J^ump, a?id wherein the pump comprises a heat activated 



H pump. 



64. The system of claim 1, wherein the sensor array further comprises a pump coupled to the 
supporting member, wherein the pump ls configured to direct the fluid towards the cavity, 
and wherein a channel is formed in the supporting member, the channel coupling the pump to 
the cavity such that the fluid flows through the channel to the cavity during use, and wherein 

2 5 the pump comprises a diaphragm pump, ank wherein the pump comprises a peristaltic pump. 

\ 
\ 

65. The system of claim 1, wherein the sensor array further comprises a pump coupled to the 
supporting member, wherein the pump is configi^red to direct the fluid towards the cavity, 
and wherein a channel is formed in the supporting\member, the channel coupling the pump to 
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the cavity such that the fluid flows through the channel to the cavity during use, and wherein 
the pump comprises a diaphragm pump, and wherein the pump comprises an electroosmosis 



pump. \ 



66. The system of claim \, wherein the sensor array further comprises a pump coupled to the 
supporting member, >^herein the pump is configured to direct the fluid towards the cavity, 
and wherein a channel ;s formed in the supporting member, the channel coupling the pump to 
the cavity such that the ^uid flows through the channel to the cavity during use, and wherein 
the pump comprises a diaphragm pump, and wherein the pump comprises an 



1 0 electrohydrodynamic punip. 

\ 

If 67. The system of claim 1, wherein Ae sensor array further comprises a pump coupled to the 
H supporting member, whereinVh^ pu^ is configured to direct the fluid towards the cavity, 

r2 and wherein a channel is fonn^|d in/th^supporting member, the channel coupling the pump to 

ife the cavity such that the fluid mm through the channel to the cavity during use, and wherein 

p the pump comprises a diaphra|n]muni^^ wherein the pump comprises an electroosmosis 

l'^ pump and an electrohydrodyndiptcpi^ \ 

go polymeric resin, and wherein the particle further comprises a first indicator and a second 

indicator, the first and second mdicators\being coupled to the receptor, wherein the 
interaction of the receptor with the analyte causes the first and second indicators to interact 

such that the signal is produced. \^ 

\ 

2 5 69. The system of claim 1, wherein the particle cc^piprises a receptor molecule coupled to a 
polymeric resin, and wherein the particle further comprises an indicator, wherein the 
indicator is associated with the receptor such tha^ in the presence of the analyte the indicator 
is displaced from the receptor to produce the sign^. 

\ 
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70. The system of claim 1, wherein a portion of the supporting member is substantially 
transparent to a portii^n of light produced by the light source. 



\ 



71. The system of claim l,\wherein the particle is coupled to the supporting member with via an 
adhesive material. 



72. The system of claim 1, wkerein the particle are coupled to the supporting member via a gel 
material. 

\ 

10 73. The system of claim 1, whereip the particle is suspended in a gel material, the gel material 
covering a portion of the supporting member, and wherein a portion of the particle extends 
from the upper surface of the gel\ 

I n 74. The system of claim 1 , wherein the\sen\oy^a^^ further comprises a cover coupled to the 
supporting member, positioned abovV tiie particl^^^^^ a force exerted by the cover on 



the particle inhibits the displacement M the^p^ftete from the supporting member. 

I\ \ 



75. The system of claim 1, wherein the suppd^rting member comprises glass. 

1 / \ 

2o 76. The system of claim 1, wherein the supporti:^g member is composed of a material 
substantially transparent to ultraviolet light. \ 

\ 

77. The system of claim 1, further comprising a conduit coupled to the sensor array, wherein the 
conduit is configured to conduct the fluid sample and away from the sensor array; and a 

2 5 vacuum chamber coupled to the conduit, wherein tlife vacuum chamber comprises a breakable 

barrier positioned between the chamber and the conduit, and wherein the chamber is 
configured to pull the fluid through the conduit when th'fe breakable barrier is punctured. 



78. The system of claim 1, further comprising a conduit coupled'^to the sensor array, wherein the 
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conduit is configurdd to conduct the fluid sample to and away from the sensor array; and a 
vacuum chamber coipled to the conduit, wherein the vacuum chamber comprises a breakable 
barrier positioned between the chamber and the conduit, and wherein the chamber is 
configured to pull the Wid through the conduit when the breakable barrier is punctured, and 
further comprising a filfer coupled to the conduit and the sensor array, wherein the fluid 
passes through the filter^ before reaching the sensor array. 



79. The system of claim 1, further comprising a conduit coupled to the sensor array, wherein the 
conduit is configured to cdnduct the fluid sample to and away from the sensor array; and a 
vacuum chamber coupled t© the conduit, wherein the vacuum chamber comprises a breakable 



barrier positioned between t^e chamber and the conduit, and wherein the chamber is 
configured to pull the fluid through the conduit when the breakable barrier is punctured, and 
further comprising a filter cou^^led to the conduit and the sensor array, wherein the fluid 
passes through the filter before reaching the sensor array, and wherein the fluid is a blood 
sample, and wherein the filter coi^^pffS^a membrane for the removal of particulates. 

80. The system of claim 1, further cinp\ising ap^uit coupled to the sensor array, wherein the 
conduit is configured to conduct t!he fhiidTsamMe to and away from the sensor array; and a 
vacuum chamber coupled to the boriduit^ wherein the vacuum chamber comprises a breakable 
barrier positioned between the ctiamber ^d th'e conduit, and wherein the chamber is 
configured to pull the fluid through the cdftduit when the breakable barrier is punctured, and 
further comprising a filter coupled to the cdnduit and the sensor array, wherein the fluid 
passes through the filter before reaching the sensor array, and wherein the fluid is a blood 
sample, and wherein the filter comprises a membrane for removal of white and red blood 
cells from the blood. \ 

\. 

81. The system of claim 1, wherein the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a chekical reaction in the presence of the 
analyte to produce a signal. \^ 
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82. The system of claim l)^wherein the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a chemical reaction in the presence of the 
analyte to produce a signal, and wherein the chemical reaction comprises cleavage of the 
biopolymer by the analyl?^. 

\ 

83. The system of claim 1, whVrein the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein the bioplolymer undergoes a chemical reaction in the presence of the 
analyte to produce a signal, knd wherein the biopolymer comprises a peptide, and wherein the 
analyte comprises a protease,ynd wherein the chemical reaction comprises cleavage of the 
peptide by the protease. 



\ 

84. The system of claim 1, wherein the p^ticle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopolyme\^urtdergdes aphemical reaction in the presence of the 
analyte to produce a signal, and wMriin tji^opolymer comprises a polynucleotide, and 



wherein the analyte comprises a niicL 
cleavage of the polynucleotide by th\ 



^e, and\^herein the chemical reaction comprises 
nuclease. 



85. The system of claim 1, wherein thetoaWicle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer uMer^oes a chemical reaction in the presence of the 
analyte to produce a signal, and wherein tl^e biopolymer comprises an oligosaccharide, and 
wherein the analyte comprises an oligosaccharide cleaving agent, and wherein the chemical 
reaction comprises cleavage of the oligosaccharide by the oligosaccharide cleaving agent. 



\ 
\ 

\ 



86. The system of claim 1, wherein the particle con^prises a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a cliemical reaction in the presence of the 
analyte to produce a signal, and wherein the particif further comprises a first indicator and a 
second indicator, the first and second indicators beih^ coupled to the biopolymer, and 
wherein the chemical reaction of the biopolymer in thp presence of the analyte causes a 
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distance between the first^^d second indicators to become altered such that the signal is 
produced. 



\ 

87. The system of claim 1, where^^n the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopoiypier undergoes a chemical reaction in the presence of the 
analyte to produce a signal, and wherein the particle further comprises a first indicator and a 
second indicator, the first and second indicators being coupled to the biopolymer, and 
wherein the chemical reaction of the biopolymer in the presence of the analyte causes a 
distance between the first and secpnd indicators to become altered such that the signal is 

"i 

produced, and wherein the first indicator is a fluorescent dye and wherein the second 
indicator is a fluorescent quencher)i^and wherein the first indicator and the second indicator 

are within the Foster energy transfer radius, and wherein the chenoical reaction of the 

\ 

biopolymer in the presence of the an^yte causes the first and second indicators to move 
outside the Foster energy transfer radios. 



88. The system of claim 1, wherein the parpicle coinnriies a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undpi^goesX&iemical reaction in the presence of the 
analyte to produce a signal, and wherem ^^partiak further comprises a first indicator and a 
second indicator, the first and second iMic^tors belong coupled to the biopolymer, and 
wherein the chemical reaction of the biopolymer iii/ the presence of the analyte causes a 
distance between the first and second indicators to become altered such that the signal is 
produced, wherein the first indicator is a fluorescent dye and wherein the second indicator is 
a different fluorescent dye, and wherein the first indicator and the second indicator produce a 
fluorescence resonance energy transfer signal, and wherein the chemical reaction of the 
biopolymer in the presence of the analyte causes fhe positions of the first and second 
indicators to change such that the fluorescence resdpance energy transfer signal is altered. 



89. The system of claim 1, wherein the particle comprisesV biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a chemicaUeaction in the presence of the 
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analyte to produce a signal, and further comprising an indicator coupled to the biopolymer, 
and wherein the chemidal reaction of the biopolymer in the presence of the analyte causes the 
biopolymer to be cleavJ^ such that a portion of the biopolymer coupled to the indicator is 
cleaved from a portion o^the biopolymer coupled to the polymeric resin. 



90. The system of claim 1 wherein the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer undergoes a chemical reaction in the presence of the 
analyte to produce a signal, ai^^ wherein the particle further comprises an indicator coupled to 
the particle, and wherein the cllpmical reaction causes a change to a biopolymer such that the 

interaction of the indicator with\he biopolymer is altered to produce the signal. 

\ 

\ 

91. The system of claim 1, wherein the particle comprises a biopolymer coupled to a polymeric 
resin, and wherein the biopolymer u^cbr^ob^ a chemical reaction in the presence of the 

analyte to produce a signal, and whek/n the particle further comprises an indicator coupled to 

V 

the particle, and wherein the chemica|reaction^^uses^ change to the biopolymer and the 
indicator to produce the signal. 

92. The system of claim 1, wherein the oa^ic^le comprises a receptor coupled to a polymeric 



resin, and a probe molecule coupled 



to th^ polymeric resin, and wherein the probe molecule 



is configured to produce a signal wh|n the '^eceptor interacts with the analyte during use. 

93. The system of claim 1, wherein the particle comprises a receptor coupled to a polymeric 
resin, and a probe molecule coupled to the pol^eric resin, and wherein the probe molecule 

is configured to produce a signal when the rece^Jor interacts with the analyte during use, and 
wherein the particles further comprises an additic^nal probe molecule coupled to the 
polymeric resin, wherein the interaction of the receptor with the analyte causes the probe 
molecules to interact such that the signal is produce^. 



94. A system for detecting an analyte in a fluid comprising:. 
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a light source; 
a sensor array, the! sensor array comprising: 



1 

\ 

a supporting memtipr; wherein a first cavity and a second cavity are formed within the 



supporting member^ 

\ 

a first particle positicined within the first cavity; 

\ 

\ 

a second particle positioned within the second cavity, wherein the second particle 
comprises a reagent, wKferein a portion of the reagent is removable from the second 
particle when contacted with a decoupling solution, and wherein the reagent is configured 
to modify the first particl^ when the reagent is contacted with the first particle, such that 
the first particle will prodiie a/^al\hen the first particle interacts with the analyte 
during use; V \ ^ 

a first pump coupled to th^suipp(Ming meiaber, wherein the pump is configured to direct 
the fluid towards the first Icavify; \ / 



a second pump coupled to 



tlie silpporting member, wherein the second pump is 

I \ 



configured to direct the deyjupliiig solution towards the second cavity; 



wherein a first channel is formed in\the supporting member, the first channel coupling the 
first pump to the first cavity such tha| the fluid flows through the first channel to the first 
cavity during use, and wherein a second channel is formed in the supporting member, the 
second channel coupling the second cayity to the first cavity such that the decoupling 
solution flows from the second cavity through the second channel to the first cavity 
during use; and \ 
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f 

a detector, the detector being configured to detect the signal produced by the interaction 
of the analyte with the particle during use; 



wherein the light source 



and detector are positioned such that light passes from the light 



source, to the particle, and onto the detector during use. 



95. The system of claim 94, wh^ein the sensor array further comprises a plurality of additional 
particles positioned within a plurality of additional cavities, and wherein the system is 

configured to substantially siAiultaneously detect a plurality of analytes in the fluid, and 



wherein the second cavity is cbup: 
transferred from the second pa^tic 



ed to the additional cavities such that the reagent may be 
the additional cavities during use. 




^article comprises an indicator molecule coupled to 
comprises a receptor molecule coupled to a 



96. The system of claim 94, wherein the 
a first polymeric resin, and the 
second polymeric resin. 



97. The system of claim 94, whereifi the first particle comprises a first polymeric resin configured 
to bind to the receptor molecule, and wherein the second particle comprises the receptor 
molecule coupled to a second polymdfic resin. 



98. The system of claim 94, wherein the sensor array further comprises a reservoir coupled to the 
second pump, the reservoir configured tip hold the decoupling solution. 



99. A system for detecting an analyte in a fluid comprising: 



a hght source; 



a sensor array, the sensor array comprisir^g at least one particle coupled to the sensor 
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array, wherein &e particle is configured to produce a signal when the particle interacts 
with the analytel^nd 



a detector configured to detect the signal produced by the interaction of the analyte with 
the particle; 



\ 

wherein the light source and detector are positioned such that light passes from the light 
source, to the particle, ^nd onto the detector during use. 

\ 



10 100. A sensor array for detecting an analyte in a fluid comprising: 

\ 

S a supporting member; wherein 

G member; 



is a 



at least one cavity is formed within the supporting 



particle positioned within thi|pavity\w}4rein the particle is configured to produce a 
signal when the particle interacit^^ with/m^ analyte. 

101. The sensor array of claim 100, |irther composing a plurality of particles positioned 
within the cavity, y \ 

\ 

\ 

102. The sensor array of claim 100, whereik the particle comprises a receptor molecule 
coupled to a polymeric resin. ^'•^ 

103. The sensor array of claim 100, wherein thdN^particle has a size ranging from about 0.05 
2 5 micron to about 500 microns in diameter. \ 



104. The sensor array of claim 100, wherein the partiUe has a size ranging from about 0.05 
micron to about 500 microns in diameter, and whereia^the cavity is configured to 
substantially contain the particle. 
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105. The sensor array ofl d^aim 100, wherein the supporting member comprises a plastic 
material. 



array of claW 100, wherein the supporting member comprises a silicon wafer. 



5 106. The sensor 



107. The sensor array of clai^ 100, wherein the cavity extends through the supporting 

member. \ 

\ 

10 108. The sensor array of claim |fOO, wherein the supporting member comprises a silicon wafer, 
n and wherein the cavity is substMti^aiY pyramidal in shape and wherein the sidewalls of the 

H cavity are substantially taperedWn^ of between about 50 to about 60 degrees. 



15 



109. The sensor array of claim /b^, wher^^ the supporting member comprises a silicon wafer, 
and further comprising a subit^pl\alj/traAspa^ layer positioned on a bottom surface of the 



25 



silicon wafer. 



1 10. The sensor array of claix^ 100, ^herein the supporting member comprises a silicon wafer, 
and further comprising a subs^t^tiall^ transparent layer positioned on a bottom surface of the 
silicon wafer, wherein the substantially transparent layer comprises silicon dioxide, silicon 
nitride, or silicon oxide/silicon nitride multilayer stacks. 

\ 

111. The sensor array of claim 100, whereih the supporting member comprises a silicon wafer, 
and further comprising a substantially transparent layer positioned on a bottom surface of the 
silicon wafer, wherein the substantially transparent layer comprises silicon nitride. 



1 12. The sensor array of claim 100, wherein the 'supporting member comprises a silicon wafer, 

\ 2 2 

and wherein the silicon wafer has an area of about 1 cm to about 100 cm . 
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113. The sensor array 6f claim 1 00, further comprising a plurality of cavities formed in the 
silicon wafer, and wherein from about 10 to about 10^ cavities are formed in the silicon 
wafer. 



5 114. The sensor array of c\aim 100, further comprising channels in the supporting member 
wherein the channels 
away from the cavity. 



wherein the channels are\onfigured to allow the fluid to flow through the channels into and 



115. The sensor array of claim 100, further comprising an inner surface coating, wherein the 

1 0 inner surface coating is configured to inhibit dislodgment of the particle. 

\ 

v3 116. The sensor array of claim ibo, further comprising a detector coupled to the bottom 
C1 surface of the supporting membdf , wM^in the detector is positioned below the cavity. 

11 117. The sensor array of claim 100, |urth(er cj^prising a detector coupled to the bottom 



surface of the supporting member, 



wherein the detector is a sendconductprWsed\photodetector 



^he^ tAp detector is positioned below the cavity, and 



118. The sensor array of claim 100, further comprising a detector coupled to the bottom 

It surface of the supporting member, wherein the detector is positioned below the cavity, and 

wherein the detector is a Fabry-Perot type ketector. 

\ 
\ 

\ 

\ 

119. The sensor array of claim 100, further coikprising a detector coupled to the bottom 
surface of the supporting member, wherein the'^etector is positioned below the cavity, and 

2 5 further comprising an optical fiber coupled to the^ detector, wherein the optical fiber is 

configured to transmit optical data to a microprocessor. 

\ 

120. The sensor array of claim 100, further comprisingW optical filters coupled to a bottom 
surface of the sensor array. \ 
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121 . The sensor atiay of claim 100, further comprising a barrier layer positioned over the 
cavity, the barrier^yer being configured to inhibit dislodgment of the particle during use. 

\ 

122. The sensor arraW of claim 100, further comprising a barrier layer positioned over the 
cavity, the barrier liyer being configured to inhibit dislodgment of the particle during use, 
and wherein the barrier layer comprises a substantially transparent cover plate positioned 
over the cavity, and wherein the cover plate is positioned a fixed distance over the cavity 

such that the fluid can fenter the cavity. 

\ 



123. The sensor array of c\mm 100, further comprising a barrier layer positioned over the 
cavity, the barrier layer bejng configured to inhibit dislodgment of the particle during use, 
and wherein the barrier la^er comprises a substantially transparent cover plate positioned 
over the cavity, and wherei^ the cover plate is positioned a fixed distance over the cavity 
such that the fluid can ente^ tyQVaty, and wherein the barrier layer comprises plastic, glass, 
quartz, silicon oxide, or silic<il^ nitride. 

\ \/\ 

124. The sensor array of clai^i VM furtl^er comprising a plurality of particles positioned 

1 fomibd in the supporting member. 



within a plurality of cavities 



\ 
\ 



125. The sensor array of claim 100, x^erein the system comprises a plurality of particles 
positioned within a plurality of cavities, and wherein the plurality of particles produce a 
detectable pattern in the presence of the analyte. 

126. The sensor array of claim 100, furtherVomprising channels in the supporting member, 
wherein the channels are configured to alloW the fluid to flow through the channels into and 
away from the cavities, and wherein the barney layer comprises a cover plate positioned upon 
an upper surface of the supporting member, and^wherein the cover plate inhibits passage of 



the fluid into the cavities such that the fluid enters^the cavities via the channels. 
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127. The sensor array of claim 100, further comprising a cover layer coupled to the supporting 
member and a bottom layer coupled to the supporting member, wherein the bottom layer is 
coupled to a bottom surface of the supporting member and wherein the cover layer is 
removable, and wherein the cover layer and the bottom layer include openings that are 
substantially aligned wiih the cavities during use. 

128. The sensor array of qlaim 100, further comprising a cover layer coupled to the supporting 
member and a bottom layer coupled to the supporting member, wherein an opening is formed 
in the cover layer substai|tially aligned with the cavity, and wherein an opening is formed in 
the bottom layer substantially aligned with the cavity. 



129. The sensor array of cMm 
width of the cavity narrows/i 



wherein the cavity is substantially tapered such that the 
m a direction from a top surface of the supporting member 
toward a bottom surface dj^\he suppling member, and wherein a minimum width of the 
cavity is substantially le^(^thW aAvidth ^f the particle. 



130. The sensor array of clai 



wherein a width of a bottom portion of the cavity is 



substantially less than a \^idth ^f a top portion of the cavity, and wherein the width of the 
bottom portion of the cavity is substantially less than a width of the particle. 

\ 

131. The sensor array of claim 100\ further comprising a cover layer coupled to the supporting 



member and a bottom layer couple^ to the supporting member, wherein the bottom layer is 
configured to support the particle, and wherein an opening is formed in the cover layer 
substantially aligned with the cavity. \ 



132. The sensor array of claim 100, further comprising a removable cover layer coupled to the 
supporting member. 
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133. The sensor array of \claim 100, wherein the supporting member comprises a dry film 
photoresist material. 

i 

\ 



134. The sensor array of claim 100, wherein the supporting member comprises a plurality of 

5 layers of a dry film photorpsist material, 

\ 
\ 
\ 

\ 

135. The sensor array of claiW 100, wherein an inner surface of the cavity is coated with a 

reflective material. \ 

\ 

\ 
\ 
\ 

10 136. The sensor array of claini, 100, further comprising channels in the supporting member, 

wherein the channels are co/figured to allow the fluid to flow through the channels into and 
O away from the cavity. 

\ / 
V 

\ 



137 The sensor array of cla/nj 100, iujAk comprising a pump coupled to the supporting 
±i member, wherein the pun* i^, ccVingured ^o direct the fluid towards the cavity; and a channel 

5 formed in the supporting men^b4, the channel coupling the pump to the cavity such that the 

}=, fluid flows through the chknne^ to\the cavity during use. 



11 138. The sensor array of clainWoO, further comprising a pump coupled to the supporting 
ij member, wherein the pump is configured to direct the fluid towards the cavity; and a channel 
formed in the supporting member, the\channel coupling the pump to the cavity such that the 
fluid flows through the channel to the cavity during use, and wherein the pump comprises a 
diaphragm pump. \ 

\ 

2 5 139. The sensor array of claim 100, further comprising a pump coupled to the supporting 

member, wherein the pump is configured to^irect the fluid towards the cavity; and a channel 
formed in the supporting member, the channel coupling the pump to the cavity such that the 
fluid flows through the channel to the cavity dimng use, and wherein the pump comprises an 
electrode pump. 
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100, further comprising a pump coupled to the supporting 
configured to direct the fluid towards the cavity; and a channel 
formed in the supporting meipber, the channel coupling the pump to the cavity such that the 
fluid flows through the channel to the cavity during use, and wherein the pump comprises a 
piezoelectric pump. 



140. The sensor array of claim 
member, wherein the pump is 



141 . The sensor array of claim 100, further comprising a pump coupled to the supporting 
member, wherein the pump is ^onfigured to direct the fluid towards the cavity; and a channel 
formed in the supporting member tfie^hannel coupling the pump to the cavity such that the 
fluid flows through the chann^l|fe the c^ity during use, and wherein the pump comprises a 



pneumatic activated pump, j \ 

/ 'i 



142. The sensor array of claim 
member, wherein the pump is 




further cVmprising a pump coupled to the supporting 



_ configured to direct the fluid towards the cavity; and a channel 
formed in the supporting meiiber|the channel coupHng the pump to the cavity such that the 
fluid flows through the channel to 'pe cavity during use, and wherein the pump comprises a 
heat activated pump. \ 



143. The sensor array of claim 100, fiirther comprising a pump coupled to the supporting 
member, wherein the pump is configi^red to direct the fluid towards the cavity; and a channel 
formed in the supporting member, thebhannel coupling the pump to the cavity such that the 
fluid flows through the channel to the cavity during use, and wherein the pump comprises a 
peristaltic pump. \ 

144. The sensor array of claim 100, further comprising a pump coupled to the supporting 
member, wherein the pump is configured to\direct the fluid towards the cavity; and a channel 
formed in the supporting member, the channel coupling the pump to the cavity such that the 

0 
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fluid flows through the channel to the cavity during use, and wherein the pump comprises an 
electroosmosis pump. 

145. The sensor array of claiili 100, further comprising a pump coupled to the supporting 
member, wherein the pump : s configured to direct the fluid towards the cavity; and a channel 
formed in the supporting member, the channel coupling the pump to the cavity such that the 
fluid flows through the channel to the cavity during use, and wherein the pump comprises an 
electrohydrodynamic pump, 

146. The sensor array of claim iOO, further comprising a pump coupled to the supporting 
member, wherein the pump is configured to direct the fluid towards the cavity; and a channel 



formed in the supporting member, the channel coupling the pump to the cavity such that the 



fluid flows through the channel \o the cavity during use, and wherein the pump comprises an 
electroosmosis pump and an elec^r^li^drodynaniic pump. 




147. The sensor array of claim 10p| ^^herein a width of a bottom portion of the cavity is 

substantially less than a width oik tojp portion of the cavity, and wherein the width of the 

V I ] 

bottom portion of the cavity is substantially less than a width of the particle. 



148. A sensor array for detecting an anal^e in a fluid comprising: 

\ 

\ 

a supporting member; wherein a f\rst cavity and a second cavity are formed within the 
supporting member; 



a first particle positioned within the first cavity; 
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comprises a reagent, wherein a portion of^he reagent is removable from the second 
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particle when contacted with a decoupling solution, and wherein the reagent is 
configured to modify thfe first particle, when the reagent is contacted with the first 
particle, such that the fir^t particle will produce a signal when the first particle 
interacts with the analytelduring use; 



a first pump coupled to the supporting member, wherein the pump is configured to 



direct the fluid towards the\first cavity; 



a second pump coupled to mp supporting member, wherein the second pump is 
configured to direct the decoupling solution towards the second cavity; 



the first pump to the first cavit^^sl^^^ 
the first cavity during use, and whereir 



wherein a first channel is fonr^ed in the supporting member, the first channel coupling 

that the fluid flows through the first channel to 

. , ^^^cond channel is formed in the supporting 

member, the second channel cput^ling^^second cavity to the first cavity such that 
the decoupling solution flows 
the first cavity during use. 



froin 



149. The sensor array of claim 148, wherein 



t^e second cavity through the second channel to 




the first particle comprises a receptor molecule 



coupled to a first polymeric resin, and wherkn the second particle comprises an indicator 
molecule coupled to a second polymeric resi^. 

\ 



4 

150. The sensor array of claim 148, wherein the first particle comprises an indicator molecule 
coupled to a first polymeric resin, anc 
coupled to a second polymeric resin. 



coupled to a first polymeric resin, and the second particle comprises a receptor molecule 



151. The sensor array of claim 148, wherein the first particle comprises a first polymeric resin 
configured to bind to the receptor molecule, and wherein the second particle comprises the 
receptor molecule coupled to a second polymeric reW. 
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152. The sensor array of claim 148, further comprising a reservoir coupled to the second 
pump, the reservoir configured to hold the decoupling solution. 

\ 

5 153. A sensor array for detecting an analyte in a fluid comprising: 

\ 

at least one particle coupledlto a supporting member, wherein the particle is configured to 
produce a signal v^hen the particle interacts with the analyte. 



10 154. The sensor array of claim 153, wherein the particle is coupled to the supporting member 
with via an adhesive material. 1 



155. The sensor array of claim 1531^ wherein the particle are coupled to the supporting member 
in via a gel material, \ 

II 

156. The sensor array of claim 15^, VMreih the particle is suspended in a gel material, the gel 
[3 material covering a portion of th^/siipporti^g member, and wherein a portion of the particle 
yj extends from the upper surface of thk gel. ' 

a V 1 

BO 157. The sensor array of claim 153, further comprising a cover positioned above the particle. 




158. The sensor array of claim 153, further comprising a cover coupled to the supporting 
member, positioned above the particle, ^herein a force exerted by the cover on the particle 
inhibits the displacement of the particle from the supporting member. 

\ 

159. The sensor array of claim 153, wherein the particle comprises a receptor molecule 
coupled to a polymeric resin. 



160. The sensor array of claim 153, wherein the\upporting member comprises glass. 
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161. A method for forming a\sensor array configured to detect an analyte in a fluid, 
comprising: 



forming a cavity in a supporting member, wherein the supporting member comprises a 
silicon wafer; 



placing a particle in the cavity, wherein the particle is configured to produce a signal 
when the particle interacts With the analyte; and 



10 \ 



forming a cover upon a portion of the supporting member, wherein the cover is 



configured to inhibit dislodgnijent of the particle from the cavity. 

\ 

162. The method of claim 161, wlp^^f^rming the cavity comprises anisotropically etching 



M> the silicon wafer. 



1 63 . The method of claim 161, 



^Avher^ formiiig the cavity comprises anisotropically etching 



the silicon wafer with a wet hydroxidd etch, j 

p 164. The method of claim 161, wherein farming the cavity composes anisotropically etchmg 
the siUcon wafer such that sidewalls of tl^e cavity are tapered at an angle from about 50 
degrees to about 60 degrees. \ 

\ 
\ 

165. The method of claim 161, wherein the silicon wafer has an area of about 1 cm to about 
25 100 cml \ 



166. The method of claim 161, further comprising forming a substantially transparent layer 
upon a bottom surface of the silicon wafer below the cavity. 

\^ 
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167. The method of claim 161, further comprising forming a substantially transparent layer 
upon a bottom surface of the silicon wafer, wherein the cavity extends through the silicon 
wafer and wherein the substantial!)^ transparent layer is positioned to support the particle. 

168, The method of claim 161, wherein the substantially transparent layer comprises silicon 
nitride. 1 



169. The method of claim 161, whereijn the cover comprises plastic, glass, quartz, silicon 
nitride, or silicon oxide. 



170. The method of claim 161, wherei 



forming the cover comprises coupling the cover to the 



silicon wafer at a distance above the silicon wafer substantially less than a width of the 
particle. 



171. The method of claim 161, further cOmprish^^tching channels in the silicon wafer prior 
to forming the cover on the silicon wiifer, ^herein Vorming the cover comprises placing the 
cover against the upper surface of thelsiWon waferj and wherein the channels are configured 
to allow the fluid to pass through the mipon wafer to and from the cavities. 



172. The method of claim 161, further coniprising coating an inner surface of the cavity with a 

1 

material to increase adhesion of the particle to the inner surface of the cavity. 



173. The method of claim 161, further comprising coating an inner surface of the cavity with a 
material to increase reflectivity of the inner Surface of the cavity. 

174. The method of claim 161, further comprising forming an optical detector upon a bottom 
surface of the supporting member below the c*^vity. 

\ 

175. The method of claim 161, further comprising forming a sensing cavity upon a bottom 
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below the cavity. 



surface of the supporting member 



176. The method of claim 161 , furthdr comprising forming a sensing cavity upon a bottom 

surface of the supporting member b^low the cavity, and wherein forming the sensing cavity 

1 

compnses: 



forming a barrier layer upon aibottom surface of the silicon wafer; 
forming a bottom diaphragm layer upon the barrier layer; 
forming etch windows extending through the bottom diaphragm layer; 
forming a sacrificial spacer lay^/uporKthe bottom diaphragm layer; 

removing a portion of the s^kc^r layer; 

forming a top diaphragm layer; knd 

\ 

^ \ 

removing a remaining portion ofi,the spacer layer. 

\ 

111, The method of claim 161, further conlprising forming an optical filter upon the bottom 

\ 

surface of the supporting member. 




178. The method of claim 161, further compnsing forming a pluraUty of cavities in the sihcon 



wafer. 



179. The method of claim 161, wherein from ab\ut 10 to about 10^ cavities are formed in the 
silicon wafer. 
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180. The method of claim 161, wher|in the formed cavity is configured to allow the fluid to 
pass through the supporting member. 



comprising forming a substantially transparent layer 
ing member below the cavity, wherein the bottom layer 

of the particle from the cavity while allowing the 
member. 



181. The method of claim 161, further 
upon a bottom surface of the supportin 
is configured to inhibit the displacement 
fluid to pass through the supporting 



182. The system of claim 161, wherein a width of a bottom portion of the cavity is 

substantially less than a width of a tjop portion of the cavity, and wherein the width of the 
bottom portion of the cavity is substantially less than a width of the particle. 



183, The method of claim 161, fi/her cpihprising forming channels in the supporting member 
wherein the channels a 
to and from the cavity. 



wherein the channels are coMigure4to allcW the fluid to pass through the supportmg member 



1 84. The method of claim 1 6 



the pump being configured to pump Ihe fluid to the cavity, 



furthei" comprising forming a pump on the supporting member. 



185. The method of claim 161, further Comprising forming a cover, wherein forming the cover 
comprises: \ 

\ 
\ 

forming a removable layer uport the upper surface of the supporting member; 

\ 

\ 

\ 

forming a cover upon the removable layer; 

\ 

forming support structures upon thd supporting member, the support structures 
covering a portion of the cover; and \ 
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dissolving the removable layei^. 

1 

186. The method of claim 161, wherein forming the cover further comprises forming openings 
in the cover, wherein the openings are substantially aligned with the cavity. 

187. The method of claim 161, wherein thp particles are placed in the cavities using a 
micromanipulator 



188. The method of claim 161, further comprising forming additional cavities within the 
supporting member, and further comprising placing additional particles in the additional 
cavities, wherein placing the additional pariicles in the additional cavities comprises: 



placing a first masking layer on the ^upporting member, wherein the first masking 

layer covers a first portion of the additional cavities such that passage of a particle 

\ 

into the first portion of the addition^l^cm^ities is/fnhibited, and wherein the first 
masking layer a second portion o^the|caviti^ substantially unmasked,; 



placing the additional particles 



on the/supporting member; 



moving the additional particles acroWA:^ supporting member such that the particles 

fall into the second portion of the cavitibs; 

\ 

\ 

removing the first masking layer; \ 

\ 
\ 

% 

placing a second masking layer upon the si^pporting member, wherein the second 
masking layer covers the second portion of \fhe cavities and a portion of the first 
portion of the cavities while leaving a third j^ortion of the cavities unmasked; 

\ 

placing additional particles on the supporting ^nember; and 
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moving the additional particles across the supporting member such that the particle 
fall into the third portion of the cavities. 



189. The method of claim 161, wherein foj 
supporting member at a distance above the 
of the particle. 



190. The method of claim 161, wherein the 
photoresist material. 



jini: 



ng the cover comprises coupling the cover to the 
supporting member substantially less than a width 



supporting member comprises a dry film 



19L The method of claim 161, wherein the supporting member comprises a plurality of layers 
of a dry film photoresist material. 



192. The method of claim 161, wherein fomins the cavm comprises 



etching a first opening through a fin 
having a width substantially less th; 




film photbresist layer, the first opening 



particle; 



placing a second dry film photoresist flayer upon the first dry film photoresist layer: 



etching a second opening through the kecond dry film photoresist layer, the second 

opening being substantially aligned with the first opening, wherein a width of the 

1 

second opening is substantially greaterlthan the width of the first opening; 

i 

wherein the second dry film photoresist^layer comprises a thickness substantially 
greater than a width of the particle; \ 



and further comprising forming a reflectiVp layer upon the inner surface of the cavity. 
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supporting material comprises a plastic material. 



193. The method of claim 161, wherein thd 



194. The method of claim 161, wherein the Supporting material comprises a plastic material, 
and wherein the cavity is formed by drilling the supporting material 



195. The method of claim 161, wherein the sibpoi^ing material comprises a plastic material, 
and wherein the cavity is formed by transfer molding the supporting member. 



196. The method of claim 161, wherein the sup^porting material comprises a plastic material, 
and wherein the cavity is formed by a punching devke 



197. A method of sensing an analyte in a fluid 



passing a fluid over a sensor array, tljjfe sensor array comprising at least one particle 
positioned within a cavity of a suppclrtin^ member; 




monitoring a spectroscopic change 
array, wherein the spectroscopic change is' 
with the particle. 



f the 'particle as the fluid is passed over the sensor 
caused by the interaction of the analyte 



198. The method of claim 197, wherein the spectrosl^opic change comprises a change in 



absorbance of the particle. 



1 



199. The method of claim 197, wherein the spectroscbpic change comprises a change in 
fluorescence of the particle. 1 



200. The method of claim 197, wherein the spectroscopic change comprises a change in 



phosphorescence of the particle. 
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201 . The method of claim 197, wherei/d^e analyte is a proton atom, and wherein the 

spectroscopic change is produced whLn the pH of the fluid is varied, and wherein monitoring 



the spectroscopic change of the parti 



:le allows the pH of the fluid to be determined. 



202. The method of claim 197, wherem the analyte is a metal cation, and wherein the 

spectroscopic change is produced in tesponse to the presence of the metal cation in the fluid. 



203. The method of claim 197, wherei^ the analyte is an anion, and wherein the spectroscopic 
change is produced in response to the 'presence of the anion in the fluid. 



204. The method of claim 197, wherein the^nalyte i^^a DNA molecule, and wherein the 
spectroscopic change is produced in respnse to th^resence of the DNA molecule in the 



fluid. 



205. The method of claim 197, whereto 



tkei analyte is a protein, and wherein the spectroscopic 



change is produced in response to th^resence of the protein in the fluid. 

\ 

206. The method of claim 197, wherein the analyte is a metabolite, and wherein the 

spectroscopic change is produced in response to the presence of the metabolite in the fluid. 



207, The method of claim 197, wherein the ana\yte is a sugar, and wherein the spectroscopic 
change is produced in response to the presence W the sugar in the fluid. 



208. The method of claim 197, wherein the analyt^ is a bacteria, and wherein the spectroscopic 
change is produced in response to the presence of\the bacteria in the fluid. 



209. The method of claim 197, wherein the particle comprises a receptor coupled to a 



polymeric resin, and further comprising exposing thb particle to an indicator prior to passing 
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the fluid over the sensor array. 



210. The method of claim 197, wherein the 
polymeric resin, and further comprising 
the fluid over the sensor array, and wherein a 
is less than a binding strength of the analyte 



paijticle comprises a receptor coupled to a 
exposmg the particle to an indicator prior to passing 
binding strength of the indicator to the receptor 
to the receptor. 



21 1 , The method of claim 197, wherein the particle comprises a receptor coupled to a 

I 

polymeric resin, and further comprising ^posing the particle to an indicator prior to passing 
the fluid over the sensor array, and wherein th^iffS^ator is a fluorescent indicator. 

212. The method of claim 197, further coi^risiijg^atin^ fluid with an indicator prior to 
passing the fluid over the sensor array, yherp'n [the indicator is configured to couple with the 
analyte. / 1 



213. The method of claim 197, whereirk^he analytfe is bacteria and further comprising breaking 
down the bacteria prior to passing the fluid over the sensor array. 



214. The method of claim 197, wherein monitoring the spectroscopic change is performed 
with a CCD device. 1 



215. The method of claim 197, further comprising naeasuring the intensity of the spectroscopic 
change, and further comprising calculating the conc^entration of the analyte based on the 
intensity of the spectroscopic change. 



216. The method of claim 197, wherein the supporting member comprises silicon 



217. The method of claim 197, wherein the spectroscopic change comprises a change in 
reflectance of the particle. 



Atty. Dkt. No.: 5119-00524 



Conley, Rose, & Tayon, P.O. 



227 



218. The method of claim 197, wherein the c^ity is configured such that the fluid entering the 
cavity passes through the supporting membe" 



219. The method of claim 197, wherein monitoring the spectroscopic change comprises: 
directing a red light source at the particjle; 



detecting the absorbance of red light biy the particle; 



directing a green light source at the particle; 



detecting the absorbance of gre^ 



directing a blue light source /at the 



detecting the absorbance of 





220. The method of claim 197, wherein 
coupled to a conduit and the sensor arrpy 
a pulling force on the fluid in the sensor array. 



blue lignt by the particle 



:he sensor array further comprises a vacuum chamber 
and wherein the chamber is configured to provide 



221 . The method of claim 197, wherein ^he fluid is blood. 



222. The method of claim 197, further cobprising passing the fluid through a filter prior to 



passing the fluid over the sensor array. 



\ 



\ 



223. The method of claim 197, further comprising passing the fluid through a reagent reservoir 



prior to passing the fluid over the sensor arr; 
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224. The method of claim iW, wherein the particles are initially stored in a buffer, and further 
comprising removing the buffer prior to passing the fluid over the sensor array. 



225 . The method of claim 197^ wherein the particle comprises a polymeric resin, a biopolymer 
coupled to the polymeric resik and wherein the biopolymer undergoes a chemical reaction in 
the presence of the analyte to produce a signal. 

226. The method of claim 197, wherein the particle comprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, aJ^d wherein the biopolymer undergoes a chemical reaction in 
the presence of the analyte to prodWe a signal, and wherein the signal comprises an 
absorbance of the particle. \ f / \ 

\ // \ 

227. The method of claim 197, wherein th^ particle comprises a polymenc resm, a biopolymer 
coupled to the polymeric resin, and wh^eiein the biWolymer undergoes a chemical reaction in 
the presence of the analyte to produce ijsign^y^k wherein the signal comprises a 



fluorescence of the particle. ^ ^ 

i/ ^ 




228. The method of claim 197, wherei| the particle comprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and wherein\the biopolymer undergoes a chemical reaction in 
the presence of the analyte to produc^ a sign^, and wherein the signal composes a 
phosphorescence of the particle. 

\ 

229. The method of claim 197, wherein the partible comprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and wherein the kopolymer undergoes a chemical reaction in 
the presence of the analyte to produce a signal, arid wherein the chemical reaction comprises 
cleavage of the biopolymer induced by the analytei^ 



230. The method of claim 197, wherein the particle comprises a polymeric resin, a biopolymer 
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coupled to the polymeric resin, and wheiein the biopolymer undergoes a chemical reaction in 
the presence of the analyte to produce a signal, and wherein the biopolymer comprises a 
peptide, and wherein the analyte comprises a protease, and wherein the chemical reaction 
comprises cleavage of the peptide b y the protease. 

23 1 . The method of claim 197, wherein the particle comprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and wheriin the biopolymer undergoes a chemical reaction in 
the presence of the analyte to produce a s^al, and wherein the biopolymer comprises a 
polynucleotide, and wherein the analyte comprises a nuclease, and wherein the chemical 
reaction comprises cleavage of the polynucleotide by the nuclease. 



232. The method of claim 197, wherein the ^yticle comprijsds a polymeric resin, a biopolymer 
coupled to the polymeric resin, and whereiri^li?b^p0ljmer undergoes a chemical reaction in 
the presence of the analyte to produce a si^nk,>^\wherein the biopolymer comprises an 



ohgosaccharide, and wherein the analyte col^prises k oUgosaccharide cleaving agent, and 



/ 
/ 



wherein the chemical reaction comprises cl^a^age of the oligosaccharide by the 
oligosaccharide cleaving agent. 



233. The method of claim 197, wherein the partible comprises a polymenc resm, a biopolymer 
0 coupled to the polymeric resin, and wherein the^ opolymer undergoes a chemical reaction in 

the presence of the analyte to produce a signal, aijd wherein the particle further comprises a 
first indicator and a second indicator, the first an^ second indicators being coupled to the 
biopolymer, and wherein the chemical reaction of |he biopolymer in the presence of the 
analyte causes a distance between the first and second indicators to become altered such that 
2 5 the alteration of the signal is produced. 

234. The method of claim 197, wherein the particle ccbiprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and wherein the biopdjymer undergoes a cheniical reaction in 
the presence of the analyte to produce a signal, and wherein the particle further comprises a 
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first indicator and a second indicator, tlie first and second indicators being coupled to the 
biopolymer, and wherein the chemical 'reaction of the biopolymer in the presence of the 
analyte causes a distance between the frst and second indicators to become altered such that 
the alteration of the signal is produced, ^nd wherein the first indicator is a fluorescent dye and 
wherein the second indicator is a fluoresfcent quencher, and wherein the first indicator and the 
second indicator are within the Foster energy transfer radius, and wherein the chemical 
reaction of the biopolymer in the presenc^. of the analyte causes the first and second 
indicators to move outside the Foster energy transfer radius such that the alteration of the 
signal is produced. \ 

/\ 

235. The method of claim 197, wherein the ^rtiele comprises a polymenc resm, a biopolymer 
coupled to the polymeric resin, and wheipln'|the biMymer undergoes a chemical reaction in 
the presence of the analyte to produce ^/lignk^^ wh^ein the particle further comprises a 

le firs|and second indicators being coupled to the 
rekd^n of the bi^olymer in the presence of the 
analyte causes a distance between the ffirsj: and seCDnamdicators to become altered such that 
the alteration of the signal is produced,\anld wjierein the first indicator is a fluorescent dye and 
wherein the second indicator is a different fluorescent dye, and wherein the first indicator and 
the second indicator produce a fluorescence re^nance energy transfer signal, and wherein the 
chemical reaction of the biopolymer in the presence of the analyte causes the positions of the 
first and second indicators to change such that ^he fluorescence resonance energy transfer 



first indicator and a second indicator, t 
biopolymer, and wherein the chemical 



1 

signal is altered producing the alteration in the signal. 

\ 

\ 

236. The method of claim 197, wherein the particle comprises a polymeric resin, a biopolymer 
coupled to the polymeric resin, and wherein the ^iopolymer undergoes a chemical reaction in 
the presence of the analyte to produce a signal, arid further comprising an indicator coupled to 
the biopolymer, and wherein the chemical reactio^ of the biopolymer in the presence of the 
analyte causes the biopolymer to be cleaved such t^t a portion of the biopolymer coupled to 
the indicator is cleaved from a portion of the biopolymer coupled to the polymeric resin. 
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237. The method of claim 197, wl^erein the particle comprises a receptor coupled to a 

polymeric resin, and a probe molecule coupled to the polymeric resin, and wherein the probe 
molecule is configured to produc^ a signal when the receptor interacts with the analyte during 
use. 



238. The method of claim 197, wheVein the particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherkn the indicator is configured to produce a signal when the 

receptor interacts with the analyte during use, 

239. The method of claim 197, wherein the particle comprises a receptor and an indicator 



coupled to a polymeric resin, wherep 



in the indicator is configured to produce a signal when the 
receptor interacts with the analyte during use, and wherein the receptor is coupled to the 
polymeric resin by a first linker an^wher^n the indicator is coupled to the polymeric resin by 
a second linker. 

240. The method of claim 197, wher^Lr4ie particWomprises a receptor and an indicator 
coupled to a polymeric resin, whereiliUhe indicatof^is configured to produce a signal when the 
receptor interacts with the analyte\^u^ii^-iise, and^herein the receptor is coupled to the 
polymeric resin by a first linker and \4herein the indicator is coupled to the polymeric resin by 
a second linker, and wherein the particle further comprises an additional indicator coupled to 
the polymeric resin by a third linker, ^lerein the interaction of the receptor with the analyte 
causes the indicator and the additional indicator to interact such that the signal is produced. 

\ 
\ 

241. The method of claim 197, wherein tH^e particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein th^ indicator is configured to produce a signal when the 
receptor interacts with the analyte during tse, and wherein the receptor is coupled to the 
polymeric resin by a first linker and wherein the indicator is coupled to the receptor. 
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242. The method of claim 197, wherein the particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherei^i the indicator is configured to produce a signal when the 
receptor interacts with the analyte during use, and wherein the receptor is coupled to the 
polymeric resin by a first linker and yherein the indicator is coupled to the receptor, and 
wherein the particle further comprises an additional indicator coupled to the receptor, 
wherein the interaction of the receptor with the analyte causes the indicator and the additional 
indicator to interact such that the sign,al is produced. 

243 . The method of claim 1 97, wherein the particle comprises a receptor and an indicator 



the indicator is configured to produce a signal when the 
receptor interacts with the analyte during use, and wherein the receptor is coupled to the 
polymeric resin by a first linker and w|ierein the indicator is coupled to the receptor by a 
second linker. 



coupled to a polymeric resin, wherein 

iur-, 



/ 



244. The method of claim 197, wherein jthe pardcle comprises a receptor and an indicator 



coupled to a polymeric resin, wherein 



lliei^dicatot\is configured to produce a signal when the 



receptor interacts with the analyte duri^use, and wVerein the receptor is coupled to the 
polymeric resin by a first linker ani wherein the indiiator is coupled to the receptor by a 
second linker, and wherein the partible further comprises an additional indicator coupled to 
the receptor, wherein the interaction of t^e receptor with the analyte causes the indicator and 
the additional indicator to interact such that the signal is produced. 

\ 

\ 
s 

\ 

245. The method of claim 197, wherein thd, particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein the ^ndicator is configured to produce a signal when the 
receptor interacts with the analyte during uSe, and wherein the receptor is coupled to the 
polymeric resin by a first linker and wherein the indicator is coupled to the first linker. 

\ 

246. The method of claim 197, wherein the particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein the indicator is configured to produce a signal when the 
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receptor interacts with the analyte dMng use, and wherein the receptor is coupled to the 
polymeric resin by a first linker, an4 xl'herein the indicator is coupled to the first linker by a 
second linker. 



247. The method of claim 197, wherei i the particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein the indicator is configured to produce a signal when the 
receptor interacts with the analyte during use, and wherein the receptor is coupled to the 
polymeric resin by a first linker, and 4/herein the indicator is coupled to the first linker by a 
second Hnker, and wherein the particl? further comprises an additional indicator coupled to 
the receptor, wherein the interaction of the receptor with the analyte causes the indicator and 
the additional indicator to interact suc^that the signal is produced. 



248. The method of claim 197, wherei 



■tide comprises a receptor and an indicator 
coupled to a polymeric resin, whereiji tWmdi^^tor is configured to produce a signal when the 
receptor interacts with the analyte djii^n^ use, an^wherein the receptor is coupled to the 
polymeric resin by a first linker, and wherein the indicator is coupled to the first linker by a 
second linker, and wherein the particle farther commises an additional indicator coupled to 
the first linker by a third linker, wh^in ^ interaction of the receptor with the analyte causes 

the indicator and the additional indicator to interact such that the signal is produced. 

1 



249. The method of claim 197, wherein the particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein the indicator is configured to produce a signal when the 

receptor interacts with the analyte during usb, and wherein the indicator interacts with the 
receptor in the absence of an analyte. ^ 

250. The method of claim 197, wherein the particle comprises a receptor and an indicator 
coupled to a polymeric resin, wherein the indicator is configured to produce a signal when the 
receptor interacts with the analyte during use, and wherein the particle further comprises an 
additional indicator coupled to the polymeric resi^, and wherein the indicator is a first 
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fluorescent dye and wherein the additional indicator is a second fluorescent dye, and wherein 
the indicator and the additior al indicator produce a fluorescence resonance energy transfer 
signal, and wherein the interaction of the analyte with the receptor causes the distance 
between the indicator and the| additional indicator to become altered such that the 
fluorescence resonance energy transfer signal is altered. 

251 . The method of claim 197,!wherein the particle comprises a receptor and an indicator 
coupled to a polymeric resin, ^'herein the indicator is configured to produce a signal when the 
receptor interacts with the analjte during use, and wherein the particle further comprises an 
additional indicator coupled to ^e polymeric resin, wherein the indicator is a fluorescent dye 
and wherein the additional indicator is a fluorescence quencher, and wherein the indicator 
and the additional indicator are jlpsitioned such that the fluorescence of the indicator is at 
least partially quenched by the additional indicator, and wherein the interaction of the analyte 



with the receptor causes the dista 



stween the indicator and the additional indicator to 



become altered such that the qupnBhing ^the fluorescence of the indicator by the additional 



indicator is altered. 



252. The method of claim 197, 



wh(^rekihe partible comprises a biopolymer coupled to a 
polymeric resin, and wherein the l^op'plymer undergoes a chemical reaction in the presence 
of the analyte to produce a sigi\alJ and Wherein the biopolymer undergoes a chemical reaction 
in the presence of the analyte such that\he signal is altered. 

\ 

253. A particle for detecting an analyte in k fluid comprising: 

\ 

a polymeric resin; \ 



a biopolymer coupled to the polymerize resin; and 



an indicator system coupled to the biopolymer, the indicator system producing a 
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signal, and wherkn the biopolymer undergoes a chemical reaction in the presence of 

the analyte suc^ that the signal is altered. 

i\ 



254. The particle of claii^ 253, wherein the particle ranges from about 0.05 micron to about 
500 microns. 



\\ 

255. The particle of claim ^253, wherein a volume of the particle changes when contacted with 



the fluid. 



256. The particle of claim 253)wherein the chemical reaction comprises cleavage of the 
biopolymer by the analyte. 

257. The particle of claim 253* w^erei\the biopolymer comprises a peptide, and wherein the 
analyte comprises a protease] aMwh^fek^the chemical reaction comprises cleavage of the 
peptide by the protease. \ \ \ 

258. The particle of claim 253, wh^rei^n the biopolymer comprises a polynucleotide, and 
wherein the analyte comprises a nucl^se, and wherein the chemical reaction comprises 

cleavage of the polynucleotide by the nuclease. 

\ 

\ 

259. The particle of claim 253, wherein tli^e biopolymer comprises an oUgosaccharide, and 
wherein the analyte comprises an oligosac^charide cleaving agent, and wherein the chemical 

reaction comprises cleavage of the oUgosaqcharide by the oligosaccharide cleaving agent. 

\ 
\ 

260. The particle of claim 253, wherein the particle indicator system comprises a first indicator 
and a second indicator, and wherein the chemiW reaction of the biopolymer in the presence 
of the analyte causes a distance between the first and second indicators to become altered 

such that the signal is produced. \^ 

\ 
\ 
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lae first indicator is a fluorescent dye and wherein the 
and wherein the first indicator and the second 
tiiansfer radius, and wherein the chemical reaction of 
lyte causes the first and second indicators to move 



261 . The particle of claim 253, wherein t 
second indicator is a fluorescent quenchjer, 
indicator are within the Foster energy 
the biopolymer in the presence of the 
outside the Foster energy transfer radius 

262. The particle of claim 253, wherein the first indicator is a fluorescent dye and wherein the 
second indicator is a different fluorescent dye, and wherein the first indicator and the second 
indicator produce a fluorescence resonaiice energy transfer signal, and wherein the chemical 
reaction of the biopolymer in the presende of the analyte causes the positions of the first and 
second indicators to change such that the : 
altered. 



fluorescence resonance energy transfer signal is 



263. The particle of claim 253, wherein jOhe indicator^stem comprises at least one indicator 



iiill 



cal reaction of the biopolymer in the 



coupled to the biopolymer, and whereiti\tl|e^ 

presence of the analyte causes the biopoiyper to \c cleaved such that a portion of the 



biopolymer coupled to the indicator is cU^ved from^a portion of the biopolymer coupled to 

W \ ^ 

the polymeric resin. 



264. A particle for detecting an analyte in a fluid comprising: 



a polymeric resin; 



a receptor coupled to the polymeric re^n; and 



a probe molecule coupled to the biopolj^er, the probe molecule configured to 
produce a signal when the receptor interacts with the analyte during use. 



265. The particle of claim 264, wherein the analyte\comprises a metal ion, and wherein the 
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probe molecule produces the si^al in response to the interaction of the metal ion with the 

\ 

receptor. 



266. The particle of claim 264, whd^ein the particles further comprises an additional probe 
molecule coupled to the polymericWsin, wherein the interaction of the receptor with the 
analyte causes the probe molecules p interact such that the signal is produced. 



267. The particle of claim 264, whereih the receptor comprises a polynucleotide. 

\ 

s 

10 268 . The particle of claim 264, wherein\the receptor comprises a peptide. 



269. The particle of claim 264, wherejin the receptor comprises an enzyme. 



270 The particle of claim 264, wherein the i^ptor comprises a synthetic receptor. 



D 27 1 . The particle of claim 264, when 1^^ receptcy comprises an unnatural biopolymer. 

272. The particle of claim 264, wherem the Receptor comprises an antibody. 

yy V \ 

\io 273. The particle of claim 264, wherein the receptor comprises an antigen. 



274. The particle of claim 264, wherein the anklyte comprises phosphate functional groups, 
and wherein the particle is configured to produce the signal in the presence of the phosphate 

functional groups. \ 



25 



275. The particle of claim 264, wherein the analyte comprises bacteria, and wherein the 
particle is configured to produce the signal in the\presence of the bacteria. 

276. The particle of claim 264, wherein the receptor^omprises an antibody, an aptamer, an 
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organic receptor, or an enzyme: 



277. The particle of claim 264, wherein the probe molecule comprises an indicator, a dye, a 
quantum particle, or a senu-conductor particle. 

278. A particle for detecting an anaiyte in a fluid comprising: 
a polymeric resin; 



a receptor coupled to the pc 




an indicator coupled to 
when the receptor interac ts witjh the analyte during use. 



279. The particle of claim 278, wlierei 



resin by a first linker; and 



^ikerKthe indicator configured to produce a signal 




khe receptor comprises a polynucleotide. 



280. The particle of claim 278, wherein t^e receptor comprises a peptide, 

\ 

\ 

28 1 . The particle of claim 27 8, wherein thip receptor comprises a compound of the general 

\ 

formula: \ 



wherein X comprises carbocyclic systems or Ci-Cio alkanes, n is an integer of at least 



1 , m is an integer of at least 1 ; and \^ 
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where R^, and R^ independently represent hydrogen, alkyl, aryl, alkyl carbonyl of 
1 to 10 carbon atoms, or alkoxy carbonyl of 1 to 10 carbon atoms, or R"^ and R^ 
together represent a <j;ycloalkyl group; 

where R^ represents |iydrogen, alkyl, aryl, alkyl carbonyl of 1 to 10 carbon atoms, or 
alkoxy carbonyl of 1 b 10 carbon atoms; 

where R^ represents akkyl, aryl, alkyl carbonyl of 1 to 10 carbon atoms, or alkoxy 

1 

carbonyl of 1 to 10 catbon atoms; 

where R^ and R^ toget|]er represent a cycloalkyl group; 

where Y is a peptide, c| r hydrogen 

and where Z is a polynucleotide, an oligosaccharide or hydrogen; and 




ts hydrogen, alkyl, alkenyl, alkynyl, phenyl, 
with another R^ group represent a carbocyclic 



wherein each of R indepe 
phenylalkyl, arylalkyl, 
ring. 



282. The particle of claim 2^8,|wl|erein the reqeptor comprises an enzyme 



283. The particle of claim 278, whferein the receptor is coupled to the first linker by a second 
linker and wherein the indicator i^ coupled to the first Unker by a third linker. 



284. The particle of claim 278, whefpin the receptor is coupled to the first linker by a second 
linker and wherein the indicator is c^pupled to the first linker by a third linker, and wherein 



the indicator interacts with the recepW in the absence of an analyte. 



285. The particle of claim 278, wherein\the particle further comprises an additional indicator 
coupled to the first linker, wherein the Interaction of the receptor with the analyte causes the 
indicator and the additional indicator to iWeract such that the signal is produced. 



286. The particle of claim 278, wherein the particle further comprises an additional indicator 
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coupled to the receptor, wherein 
indicator and the additional 



the interaction of the receptor with the analyte causes the 
indicator to interact such that the signal is produced. 



coupled to the first linker, and \\ 



287. The particle of claim 278, w^herein the particle further comprises an additional indicator 



herein the indicator is a first fluorescent dye and wherein the 



additional indicator is a second fluorescent dye, and wherein the indicator and the additional 
indicator produce a fluorescencejresonance energy transfer signal, and wherein the interaction 
of the analyte with the receptor cpses the distance between the indicator and the additional 

indicator to become altered such that the fluorescence resonance energy transfer signal is 

\ 

altered. i I 



288. The particle of claim 278, whfei^he particle further comprises an additional indicator 
coupled to the first linker, whq/lrin|the in^ator is a fluorescent dye and wherein the 
additional indicator is a fluor9scen<^e;quencher, and wherein the indicator and the additional 
indicator are positioned such thatffl^e fluorescejnce of the indicator is at least partially 
quenched by the additional inkicato^, and wherein the interaction of the analyte with the 
receptor causes the distance bet>veeii the indicator and the additional indicator to become 
altered such that the quenchingJof the fluorescence of the indicator by the additional indicator 
is altered. \ 



289. The particle of claim 278, wherein %he particle further comprises an additional indicator 
coupled to the first linker, wherein the indicator is a fluorescence quencher and wherein the 
additional indicator is a fluorescent dye,Vnd wherein the indicator and the additional 
indicator are positioned such that the fluorescence of the additional indicator is at least 
partially quenched by the indicator, and wherein the interaction of the analyte with the 
receptor causes the distance between the indicator and the additional indicator to become 

altered such that the quenching of the fluorescence of the additional indicator by the indicator 

\ 

is altered. \ 
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290. The particle of claim 278, wherfein the particle further comprises an additional indicator 
coupled to the receptor, and wherein the indicator is a first fluorescent dye and wherein the 
additional indicator is a second fluorescent dye, and wherein the indicator and the additional 
indicator produce a fluorescence resonance energy transfer signal, and wherein the interaction 
of the analyte with the receptor cau^^s the distance between the indicator and the additional 
indicator to become altered such tha^ the fluorescence resonance energy transfer signal is 
altered. 

291. The particle of claim 278, wherein\the particle further comprises an additional indicator 
coupled to the receptor, wherein the indicator is a fluorescent dye and wherein the additional 
indicator is a fluorescence quencher, pd wherein the indicator and the additional indicator 
are positioned such that the fluoresc^Bc^ o^c indicator is at least partially quenched by the 

intimctibn of the analyte with the receptor causes the 



additional indicator, and wherein th| 
distance between the indicator and til 
quenching of the fluorescence of the 



distance between the indicator and 4^ additionaHndicator to become altered such that the 

indicktor by tke additional indicator is altered. 



292 The particle of claim 278, wherein the particle further comprises an additional indicator 

^ 1 

coupled to the receptor, wherein the indicator is a fluorescence quencher and wherein the 

\^ 

additional indicator is a fluorescent dye, andl wherein the indicator and the additional 

\ 

indicator are positioned such that the fluorescence of the additional indicator is at least 
partially quenched by the indicator, and wherein the interaction of the analyte with the 
receptor causes the distance between the indiqator and the additional indicator to become 

altered such that the quenching of the fluorescence of the additional indicator by the indicator 

\ 

is altered. | 

1 

293. The particle of claim 278, wherein the partidle further comprises an additional indicator 
coupled to the first linker, wherein the receptor i!^ coupled to the first linker by a second 
linker, the indicator is coupled to the first linker by a third linker and the additional indicator 
is coupled to the first linker by a fourth Hnker, an^wherein the indicator is a first fluorescent 
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dye and wherein the additidrtal indicator is a second fluorescent dye, and wherein the 
indicator and the additionklindicator produce a fluorescence resonance energy transfer 
signal, and wherein the intkiWion of the analyte with the receptor causes the distance 
between the indicator and the Mditional indicator to become altered such that the 
fluorescence resonance energy transfer signal is altered. 

294. The particle of claim 278, wherein the particle further comprises an additional indicator 
coupled to the first linker, whereinlthe receptor is coupled to the first linker by a second 
linker, the indicator is coupled to tie first hnker by a third linker and the additional indicator 
is coupled to the first linker by a fourth/tinker, wherein the indicator is a fluorescent dye and 
wherein the additional indicator is|alfluo]^pcence quencher, and wherein the indicator and the 
additional indicator are positioned^Lhtl^t the fluorescence of the indicator is at least 
partially quenched by the addition^ iiidic^or, and wherein the interaction of the analyte with 
the receptor causes the distance be[w^n th^e indicator and the additional indicator to become 
altered such that the quenching ol ihe fluorescence of the indicator by the additional indicator 



is altered. 



r 



295. The particle of claim 278, wherein theVarticle further comprises an additional indicator 
coupled to the first Hnker, wherein the recei)tor is coupled to the first hnker by a second 
Hnker, the indicator is coupled to the first li^er by a third linker and the additional indicator 
is coupled to the first Hnker by a fourth linker, wherein the indicator is a fluorescence 
quencher and wherein the additional indicator's a fluorescent dye, and wherein the indicator 
and the additional indicator are positioned such\that the fluorescence of the additional 
indicator is at least partially quenched by the indicator, and wherein the interaction of the 
analyte with the receptor causes the distance betwd^n the indicator and the additional 
indicator to become altered such that the quenching\)f the fluorescence of the additional 
indicator by the indicator is altered. 



296. The particle of claim 278, wherein the particle further comprises an additional indicator 

Any. Dkt. No.: 51 19-00524 \ Conley, Rose, & Tayon, P.C. 

243 



coupled to the r^peptor, wherein the receptor is coupled to the first hnker by a second linker, 
the indicator is coVipled to the first linker by a third linker and the additional indicator is 
coupled to the recebtor by a fourth linker, and wherein the indicator is a first fluorescent dye 
and wherein the additional indicator is a second fluorescent dye, and wherein the indicator 
and the additional indicator produce a fluorescence resonance energy transfer signal, and 
wherein the interactiori\of the analyte with the receptor causes the distance between the 
indicator and the additional indicator to become altered such that the fluorescence resonance 
energy transfer signal is ^tered. 

\ 

297. The particle of claim 27\8, wherein the particle further comprises an additional indicator 
coupled to the receptor, wherein the receptor is coupled to the first linker by a second Hnker, 
the indicator is coupled to th^^fiKt linker by a third linker and the additional indicator is 
coupled to the receptor by a fourth linker, wherein the indicator is a fluorescent dye and 
wherein the additional indicators, a fluo^scence quencher, and wherein the indicator and the 
additional indicator are positionddlsucli that the fluorescence of the indicator is at least 



partially quenched by the additibn#lndicatOT, and wherein the interaction of the analyte with 
the receptor causes the distance be^i^een the indicator and the additional indicator to become 
altered such that the quenching ofsdie fluorescence of the indicator by the additional indicator 
is altered. \ 

298. The particle of claim 278, wherein th^ particle further comprises an additional indicator 
coupled to the receptor, wherein the recepl^or is coupled to the first linker by a second linker, 

the indicator is coupled to the first hnker b^xa third hnker and the additional indicator is 
coupled to the receptor by a fourth linker, whe^rein the indicator is a fluorescent dye and 
wherein the additional indicator is a fluorescence quencher, and wherein the indicator and the 
additional indicator are positioned such that the fluorescence of the indicator is at least 
partially quenched by the additional indicator, and vs^herein the interaction of the analyte with 
the receptor causes the distance between the indicato^.and the additional indicator to become 
altered such that the quenching of the fluorescence of the indicator by the additional indicator 
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is altered. 



\ 

299, The particle of claim 278, wherein the particle further comprises an additional indicator 
coupled to the rece^or, wherein the receptor is coupled to the first linker by a second linker, 
the indicator is coupled to the first linker by a third Unker and the additional indicator is 



coupled to the receptor by a fourth linker, wherein the indicator is a fluorescence quencher 
and wherein the additional indicator is a fluorescent dye, and wherein the indicator and the 
additional indicator are\positioned such that the fluorescence of the additional indicator is at 
least partially quenched iy the indicator, and wherein the interaction of the analyte with the 
receptor causes the distance between the indicator and the additional indicator to become 
altered such that the quencking of the fluorescence of the additional indicator by the indicator 

is altered. \ 

\ 

300. The particle of claim 278, ^herkn the polymeric resin comprises polystyrene- 



polyethylene glycol-divinyl bet^me. \^ 



\ 

\ 



301, A particle for detecting an a^^je in^ fluid comprising: 



a polymeric resin; 



a biopolymer coupled to the polyri^eric resin; and 

\ 

an indicator system coupled to the bib^polymer, the indicator system producing a 
signal during use, and wherein the biopolymer undergoes a chemical reaction in the 
presence of the analyte such that the signal is altered during use. 



302. The particle of claim 301, wherein the chemical^eaction comprises cleavage of at least a 
portion of the biopolymer by the analyte. 
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303. The particle of ^aim 301, wherein the biopolymer comprises a polynucleotide, and 
wherein the analyte comprises a nuclease, and wherein the chemical reaction comprises 
cleavage of at least a portion of the polynucleotide by the nuclease. 

5 304. The particle of claim 301 , wherein the biopolymer comprises an oligosaccharide, and 
wherein the analyte comprises an oligosaccharide cleaving agent, and wherein the chemical 
reaction comprises cleavage V at least a portion of the ohgosaccharide by the oligosaccharide 
cleaving agent. \^ 

\ 

10 305. The particle of claim 301, wAprein the particle indicator system comprises a first indicator 

and a second indicator, and whereW the chemical reaction of the biopolymer in the presence 
5 of the analyte causes a distance bej^^n the first and second indicators to become altered 

y such that the signal is produced. 



^^5 




306. The particle of claim 689, wh^reii^ the^ first indicator is a fluorescent dye and wherein the 
5 second indicator is a fluorescencd quencher, and wherein the first indicator and the second 

indicator are positioned such that the fluorescence of the first indicator is at least partially 
quenched by the second indicator, and wherein the chemical reaction of the biopolymer in the 
1 presence of the analyte causes the first an^ second indicators to move such that the quenching 

i 0 of the fluorescence of the first indicator by the second indicator is altered. 

\ 

307. The particle of claim 689, wherein the firs't indicator is a fluorescent dye and wherein the 
second indicator is a different fluorescent dye, and wherein the first indicator and the second 
indicator produce a fluorescence resonance enerky transfer signal, and wherein the chemical 

2 5 reaction of the biopolymer in the presence of the analyte causes the positions of the first and 

second indicators to change such that the fluorescence resonance energy transfer signal is 
altered. \ 
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308. The particle of olairii^SOl, wherein the indicator system comprises at least one indicator 
coupled to the biopol^eh and wherein the chemical reaction of the biopolymer in the 
presence of the analytlpAses the biopolymer to be cleaved such that at least a portion of the 

5 biopolymer coupled tdi tKe ^indicator is cleaved from at least a portion of the biopolymer 

coupled to the polymeric r^sin. 

309. A method for collecting and transmitting chemical information comprising: 

detecting one or more analytes with an analyte detection device, wherein the analyte 
10 detection device includes communication hardware configured to transmit chemical information; 
and 



y transmitting the chemical information over a computer network to a client computer 

^ system coupled to the computer network, wherein the client computer system comprises is 
Ji5 configured to receive the chemical information over the computer network. 

L 3 10. The method of claim 309, further comprising transmitting chemical information from the 
client computer system over the computer network to one or more additional client computer 
'2 systems. 



-^0 



25 



311. The method of claim 309, wherein transmitting the chemical information comprises: 

uploading the chemical information directly from the analyte detection device onto a local 
computer system; and 

transmitting the chemical information from the local computer system over a computer 
network to the client computer system. 

312. The method of claim 309, further comprising: 
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transmitting the chemical information from the analyte detection device to a server via the 
computer network; 

transmitting the chemical information from the server over the computer network to the 
cHent computer system. 

313. The method of claim 309, further comprising: 

transmitting the chemical information from the analyte detection device to a server via the 
computer network; 

storing the chemical information on the server; and 

transmitting the chemical information from the server over the computer network to the 
client computer system. 

3 14. The method of claim 309, further comprising: 

transmitting the chemical information from the analyte detection device to a server via the 
computer network, wherein the server is a web server, operable to maintain a web site; 
and 

transmitting the chemical information from the server over the computer network to the 
client computer system. 

315. The method of claim 309, further comprising: 
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transmitting the chemical information from the analyte detection device to a server via the 
computer network; and 

transmitting the chemdcal information from the server over the computer network to the 
5 cHent computer system, wherein the server is a web server, operable to maintain a web 

site, and wherein the web site permits a client computer system to download the chemical 
information from the web server by using a web browser. 

The method of claim 309, further comprising: 

transmitting the chemical information from the analyte detection device to a server via the 
computer network, wherein the server is a web server, operable to maintain a web site; 

displaying the chemical information on the web site maintained by the web server 

transmitting the chemical information from the server over the computer network to the 
J ; ; client computer system. 

317. The method of claim 309, wherein the chemical information comprises data 
r'S 0 representative of an optical signal detected by the analyte detection device. 

C3 318. The method of claim 309, wherein the chemical information comprises data 
representative of the identity of an analyte detected by the analyte detection device. 

2 5 319. The method of claim 309, wherein the computer network comprises a intranet. 

320. The method of claim 309, wherein the computer network comprises an extranet. 

321. The method of claim 309, wherein the computer network comprises a local area network. 

30 



316. 

10 
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322, The method of claim 309, wherein transmitting the chemical information to a computer 
network comprises: 

transmitting the chemical information from the analyte detection device to a local 
5 computer coupled to the analyte detection device; and 

transmitting the chemical information from the local computer system to the client 
computer system via the computer network. 

10 323, The method of claim 309 further comprising controlling the operation of the analyte 
detection device from the client computer system. 



%4 324. The method of claim 309 further comprising controlling the operation of the analyte 
detection device from the client computer system, wherein controlling the operation of the 
145 analyte detection device comprises sending control signals to an electronic controller coupled to 
f i the analyte detection device from the client computer system via the computer network. 

325. The method of claim 309, wherein the analyte detection device comprises: 
0 a light source; 

a sensor array, the sensor array comprising a supporting member comprising at least one 
cavity formed within the supporting member; 

2 5 a particle, the particle positioned within the cavity, wherein the particle is configured to 

produce a signal when the particle interacts with the analyte during use; and 

a detector, the detector being configured to detect the signal produced by the interaction 
of the analyte with the particle during use; 
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wherein the light source and detector are positioned such that Hght passes from the hght 
source, to the particle, and onto the detector during use, 

5 326. The method of claim 325, wherein the system comprises a plurality of particles 

positioned within a plurality of cavities, and wherein the system is configured to substantially 
simultaneously detect a plurality of analytes in the fluid. 

327. The method of claim 325, wherein the light source comprises a light emitting diode. 

10 

328. The method of claim 325, further comprising a fluid delivery system coupled to the 
C3 supporting member. 

329. The method of claim 325, wherein the detector comprises a charge-coupled device. 

145 

n 330. The method of claim 325, wherein a volume of the particle changes when contacted with 
the fluid. 

il 331. The method of claim 325, wherein the particle comprises a receptor molecule coupled to 
0 a polymeric resin. 

332. The method of claim 325, wherein the particle comprises a receptor molecule coupled to 
a polymeric resin, and wherein the polymeric resin comprises polystyrene-polyethylene glycol- 
divinyl benzene, 

25 

333. The method of claim 325, wherein the particle comprises a receptor molecule coupled to 
a polymeric resin, and wherein the particle further comprises a first indicator and a second 
indicator, the first and second indicators being coupled to the receptor, wherein the interaction of 
the receptor with the analyte causes the first and second indicators to interact such that the signal 
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is produced. 

334. The method of claim 325, wherein the particle comprises a receptor molecule coupled to 
a polymeric resin, and wherein the particle further comprises an indicator, wherein the indicator 

5 is associated with the receptor such that in the presence of the analyte the indicator is displaced 
from the receptor to produce the signal. 

335. The method of claim 325, wherein the supporting member comprises silicon. 

1 0 336. The method of claim 325, further comprising channels in the supporting member, 

wherein the channels are configured to allow the fluid to flow through the channels into and 
C3 away from the cavity. 

, ?i 337. The method of claim 325, further comprising a barrier layer positioned over the cavity, 
H. 5 the barrier layer being configured to inhibit dislodgment of the particle during use. 

338. The method of claim 325, wherein the barrier layer comprises a substantially transparent 
1^ cover plate positioned over the cavity, and wherein the cover plate is positioned a fixed distance 
|:I over the cavity such that the fluid can enter the cavity. 

339. The method of claim 325, wherein the supporting member comprises a plastic material. 

340. The method of claim 325, wherein the supporting member comprises a dry film 
photoresist material. 

25 

341. The method of claim 325, wherein the sensor array comprises a supporting member 
comprising at least one cavity formed within the supporting member, wherein the cavity is 
configured such that the fluid entering the cavity passes through the supporting member during 
use. 

Atty. Dkt. No.: 51 19-00524 Conley, Rose, & Tayon, P.C. 

252 



342. The method of claim 325, wherein a channel is formed in the supporting member, the 
channel coupling the cavity to a fluid inlet such that the fluid flows from the fluid inlet through 
the channel to the cavity during use. 

343. A system for collecting and transmitting chemical information, the system comprising: 

an analyte detection device, operable to detect one or more analytes and produce output 
signifying the detection of one or more analytes in the form of chemical information; and 

a client computer system connected to the computer network, wherein the client computer 
system comprises a software program executable to receive the chemical information over a 
computer network, and wherein the analyte detection device comprises communication hardware 
and software executable to transmit the chemical information over a computer network to other 
computer systems. 

344. The system of claim 343, Yurther comprising: 
one or more additional client computer systems, wherein the additional client computer 

345. The system of claim 343, further ^oiHpri sing a local computer system operable to receive 
the chemical information directly from th^a^alyte detection device via uploading, wherein the 
local computer system comprises conimimiaaMn hardware and software executable to transmit 
the chemical information over a compute|^ie^^k to the client computer system. 

346. The system of claim 343, furthei^ comprisLg a server coupled to the computer network, 
wherein the server is configured to send and receWe chemical information over the computer 
network, and wherein the server comprises data storage means operable to store the chemical 
information. \^ 
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347. The system of clainq 343, further comprising a server coupled to the computer network, 
wherein the server is configured to send and receive chemical information over the computer 
network, and wherein the seWer comprises data storage means operable to store the chemical 
information, and wherein the client computer system is coupled to the server such that the client 
computer system can retrieve the chemical information over a computer network by connecting 
to the server. \ 



348. The system of claim 343,\further comprising a server coupled to the computer network, 
10 wherein the server is configured k) send and receive chemical information over the computer 

network, and wherein the server comprises data storage means operable to store the chemical 
information, and wherein the server lis a web server operable to maintain a web site. 

349. The system of claim 343, furthW comprising a server coupled to the computer network, 
-15 wherein the server is configured to send am r^eive chemical information over the computer 
T network, and wherein the server comprises data storage means operable to store the chemical 

information, and wherein the server is a server^operable to maintain a web site, and wherein 
W the web site permits the chent computer '"""^ "'^ ^ 




system tp^ownload the chemical information from the 



\ 



:3 web server by using a web browser. 

350. The system of claim 343, wherein fthe chemical information comprises data representative 
of an optical signal detected by the analyte detectioia device, 

\ 

351. The system of claim 343, wherein the chemica\ information comprises data representative 
25 of the identity of an analyte detected by the analyte detec^tion device. 



352. The system of claim 343, wherein the computer network comprises a intranet. 



353. The system of claim 343, wherein the computer network\comprises an extranet. 
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354. The syste^of claim 343, wherein the computer network comprises a local area network. 



355. The system claim 343, wherein the analyte detection device is operable by the client 
5 computer system throVigh the computer network. 

\ 

356. The system of claim 343, wherein the analyte detection device comprises an electronic 
controller configured to\ receive control signals for controlling the operation of the analyte 
detection device, and whe\ein the client computer system is configured to send control signals to 

1 0 the analyte detection device though the computer network. 

[3 357. The system of claim 343u wherein the analyte detection device comprises: 




a light source; 



a sensor array, the sensor array'^bmprising a supporting member comprising at least one 
cavity formed within the suppont; 



ISO 





a particle, the particle positioned within tn^e cavity, wherein the particle is configured to 
produce a signal when the particl 



\ 



e inteVacts with the analyte during use; and 



25 



a detector, the detector being configured toi detect the signal produced by the interaction 
of the analyte with the particle during use; \ 

\ 

wherein the light source and detector are positi^^ied such that light passes from the light 
source, to the particle, and onto the detector durin^^se. 

358. The system of claim 357, wherein the system comprises a plurahty of particles positioned 
within a plurality of cavities, and wherein the system is configured to substantially 
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simultaneously detect a plurality of analytes in the fluid. 



359. The system of claim 357, wherein the Ught source comprises a light emitting diode. 

5 360. The system of claim\^57, further comprising a fluid dehvery system coupled to the 
supporting member. 



361. The system of claim 357\, wherein the detector comprises a charge-coupled device, 

\ 

1 0 362. The system of claim 357, Mfherein a volume of the particle changes when contacted with 

the fluid. \ 

3 \ 



^ 363. The system of claim 357, whekin the particle comprises a receptor molecule coupled to a 

^ polymeric resin. \ 

^ 364. The system of claim 357, wherein dele comprises a receptor molecule coupled to a 

I polymeric resin, and wherein the polymenc\^resin comprises polystyrene-polyethylene glycol- 

i divinyl benzene. 




2 0 365. The system of claim 357, wherein the particle Comprises a receptor molecule coupled to a 
polymeric resin, and wherein the particle fdrtherbomprises a first indicator and a second 
indicator, the first and second indicators being coupled to the receptor, wherein the interaction of 
the receptor with the analyte causes the first and second indicators to interact such that the signal 
is produced. 

\ 

366. The system of claim 357, wherein the particle comprises a receptor molecule coupled to a 

\ 

polymeric resin, and wherein the particle further comprises an indicator, wherein the indicator is 
associated with the receptor such that in the presence of the^analyte the indicator is displaced 
from the receptor to produce the signal. \ 
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367. The system of h^aim 357, wherein the supporting member comprises sihcon. 

\ 

368. The system of claim 357, further comprising channels in the supporting member, wherein 
the channels are configure'^d to allow the fluid to flow through the channels into and away from 
the cavity. \ 

\ 
\ 

369. The system of claim 35\7, further comprising a barrier layer positioned over the cavity, the 
barrier layer being configured t()\inhibit dislodgment of the particle during use. 



370. The system of claim 357, wherein the barrier layer comprises a substantially transparent 
cover plate positioned over the cavity^ and wherein the cover plate is positioned a fixed distance 
over the cavity such that the fluid can totferx the cavity. 



371. The system of claim 357, wher^ 



nUh^supporting member comprises a plastic material. 



372. The system of claim 357, wherein th^ supporting member comprises a dry film 
photoresist material. 



373. The system of claim 357, wherein the sensor array comprises a supporting member 
comprising at least one cavity formed within the supporting member, wherein the cavity is 
configured such that the fluid entering the cavity parses through the supporting member during 
use. 

374. The system of claim 357, wherein a channel is farmed in the supporting member, the 
channel coupling the cavity to a fluid inlet such that the fl\id flows from the fluid inlet through 
the channel to the cavity during use. 

375. A system for detecting an analyte in a fluid comprising: 
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a light source; 

a sensor array, the sensor array comprising a supporting member comprising at least one 
5 cavity formed within the supporting member; 

a particle, the particle positioned within the cavity, wherein the particle is configured to 
produce a signal when the particle interacts with the analyte during use; 

10 a detector, the detector being configured to detect the signal produced by the interaction 

of the analyte with the particle during use; and 

H communication hardware and software executable to transmit chemical information to a 

m computer system; 

[3 wherein the light source and detector are positioned such that light passes from the light source, 

13 to the particle, and onto the detector during use, 

376. The system of claim\375, further comprising a computer system coupled to the 
^1 communication hardware, wherein the computer system is operable to receive the chemical 
information directly from the analyte detection device via uploading, and wherein the local 
computer system comprises communication hardware and software executable to transmit the 
chemical information over a computermetwork. 

K „ 

2 5 377. The system of claim 375, whe]|e>mth^^chemical information comprises data representative 
of an optical signal detected by the anMyte Wfection device. 



\ 
\ 

\ 

378. The system of claim 375, wherein the ^chemical information comprises data representative 
of the identity of an analyte detected by the analyte detection device. 
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379. The system \ claim 375, further comprising an electronic controller configured to 
receive control signals W controlling the operation of the analyte detection device. 



380. The system of claim 375, wherein the system comprises a plurality of particles positioned 
within a plurality of cavitieL and wherein the system is configured to substantially 
simultaneously detect a plurality of analytes in the fluid. 

\ 

381. The system of claim 375\ wherein the light source comprises a Ught emitting diode. 

\ 

\ 

\ ■ 

382. The system of claim 375, further comprising a fluid delivery system coupled to the 
supporting member. \ 

\ 

383. The system of claim 375, whereW the detector comprises a charge-coupled device. 

384. The system of claim 375, wherein ia?xvolm^ of the particle changes when contacted with 
the fluid. F \ \ 



polymeric resin. 



385. The system of claim 375, wherein Ihe paijiclej comprises a receptor molecule coupled to a 



\ 



386. The system of claim 375, wherein the particle ^^^omprises a receptor molecule coupled to a 
polymeric resin, and wherein the polymeric resin comprises polystyrene-polyethylene glycol- 
divinyl benzene. \^ 

\ 
\ 

387. The system of claim 375, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the particle further comprises a first^indicator and a second 
indicator, the first and second indicators being coupled to the rece^or, wherein the interaction of 
the receptor with the analyte causes the first and second indicators to mteract such that the signal 
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is produced. 



\ 



388. The system of claim 375, wherein the particle comprises a receptor molecule coupled to a 
polymeric resin, and wherein the particle further comprises an indicator, wherein the indicator is 
associated with the receptor^such that in the presence of the analyte the indicator is displaced 
from the receptor to produce \the signal. 



389. The system of claim 37^, wherein the supporting member comprises silicon. 

\ 
\ 

390. The system of claim 375,\further comprising channels in the supporting member, wherein 

the channels are configured to allow the fluid to flow through the channels into and away from 

\ 

the cavity. \ 

\ 



391. The system of claim 375, furtl^i 



barrier layer being configured to inhit^'it di^dgment of the particle during use. 



cover plate positioned over the cavityj^ 



;:omprising a barrier layer positioned over the cavity, the 



392. The system of claim 375, wherp^in the barrier layer comprises a substantially transparent 



and wherbin the cover plate is positioned a fixed distance 
over the cavity such that the fluid can enter^he cavity. 



393. The system of claim 375, wherein the\upporting member comprises a plastic material, 

\ 

394. The system of claim 375, wherein the supporting member comprises a dry film 
photoresist material. \ 



395. The system of claim 375, wherein the sensorWay comprises a supporting member 
comprising at least one cavity formed within the supporting member, wherein the cavity is 
configured such that the fluid entering the cavity passe\through the supporting member during 
use. 
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396. The system of claim 375, wherein a channel is formed in the supporting member, the 
channel coupling the cavi|y to a fluid inlet such that the fluid flows from the fluid inlet through 
the channel to the cavity during use. 

397. A method for using a te\^ng device in a remote location, comprising the steps of: 

providing a sample to afpplaceable sensor cartridge having multiple analyte sensors and 
being configured as part o\f the testing device, the sample being from a subject and 
provided to the replaceable\ sensor cartridge by an operator; 



\ 

transmitting electronic data regarding the sample to a central data service; 



executing at least one test on th^ electronic data using the central data service; and 
transmitting an electronic messagfe. to^ third party, 

/ \ 

the message having an initial rdsul^f the^^t least one test to a third party. 



\ 



\ \ \ 

398. The method of claim 397, whei^in the at leaskone test is a plurahty of tests selected by 

\ \ ^ 

the third party. 



399. The method of claim 398 further comMsing determining a treatment response from the 
initial result of the tests selected by the third pf^y. \ 



400. A method for diagnostic screening of a subject iking a remote testing device, comprising 
the steps of: 



prescribing a treatment to a subject by a third party; 
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applymg a screening quantity of the treatment to the subject; 

after a predetermined period of time, providing a sample to a replaceable sensor package attached 
5 to the remote testing device; 

transmitting electronic test data to a central data service, the electronic test data representing a 
change condition as part of a diagnostic test; and 

\ 

10 interpreting the electronic test data at the central data service to provide test results related to the 
treatment to the subject. 



401 . The method of claim 4(^0, wherein the treatment is a medication. 



402. The method of claim 400\ whferein the treatment is an applied medical procedure. 

° \L 

p--^ 403. The method of claim 400, farther comprising the step of sending the test results from the 
■■"^ central data service to the third party; and; 

£ A > 

;2 0 altering the treatment based upon tlie Wt-fqsults sent to the third party. 

\ \ 



404. The method of claim 400, wherein the test results indicate a drug interaction related to the 

treatment, \ 

\ 



2 5 405. The method of claim 400, wherein ^he test results indicate an allergic reaction to the 
treatment. \^ 

406. The method of claim 403, wherein the altering step further comprises stopping the 
treatment to prevent harm to the subject. \ 
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407. A method of '^electively scheduling an office visit using a remote testing device, 

comprising the steps qf: 

\ 
\ 

sending ^^ectronic test data related to a test sample from a remote location to a 
central data service, the test sample being related to a subject being tested; 



\ 

interpreting the electronic test data to provide test results at the central data 



service; 



\ 



transmitting the\test results to a third party via an electronic message from the 
central data service; and 



remotely scheduling an office visit by the third party and for the subject being 



tested based on the transmitted test results. 



408. The method of claim 407 furtmr compi^sing the step of notifying the subject regarding 



the office visit. 



409. The method of claim 407, wherei;! \he stepVf notifying further comprises sending a 
notification request from the third part^ to tkp centrjal data service, the notification request having 
information related to the office visit. 



410. A method of medical treatment using a remote testing device, comprising the steps of: 



gathering electronic test data on a sample related to a subject who is under the 
medical supervision of a third party; \ 

sending the electronic test data to a centraMata service for analysis; 
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transmitting test results to the third party, the test results being based upon the 
analysis by the central data seWice; 

5 determining if thd subject requires an office visit based upon the test results; and 

determining if the subject should alter a prescribed treatment based on test data. 

411. The method of claim 410 further comprising notifying the subject of the office visit if it is 
1 0 determined that the subject requires tlt^ office visit. 



25 



\ 

V 



412. The method of claim 410, wherein the step of determining if the subject should alter the 
prescribed treatment further comprises determining if the subject should continue vv^ith the 



. 2 prescribed treatment. \ 



413. The method of claim 410, wherein th\^sto> of determining if the subject should alter the 
prescribed treatment further comprises detern|(iing\if a level of the prescribed treatment should 
be adjusted. 



^0 414. The method of claim 410, wherein the 



step(ofXtermining if the subject should alter the 
inin^if tl 



prescribed treatment further comprises deterri^inin^if the subject should switch to an alternative 
treatment. 



415. A method for using a testing device in a remote \ocation, comprising the steps of: 
logging into the testing device with operatomdentification information; 
identifying the subject to the testing device withs^bject identification 

information; 
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collecting a test sample from the subject using the testing device; 



providing the test sample ^ at least one sensor array on the testing device; 



electronically sensing a color change in the at least one sensor array; 



processing electronic test data related to the sensed color change; 



V 

1 0 transmitting the processed electrotoc t^s^ data and associated identification 

information to a central data service for remote ilna^is by the central data service, the type of 

1 A \ 

analysis to be performed being indicated by the ^|soyated identification information; and 

receiving test results from the remote analysis by the central data service, the test 
0J5 results being stored by the central data service and electronically transmitted to a third party. 
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